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Convair’s B.se PO the free world’s fastest 


bomber, flies at more than twice the speed 


of sound iE twice as fast as any other 
U.S. bomber now operational =i It is 


now entering service with the U.S.Air Force. 
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VICKERS INCORPORAT 
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SPINCAS TING 


The Long-Awaited Antenna Breakthrough? 


AN ADAPTATION of a simple scientific principle 
to antenna manufacture promises to increase sur- 
face accuracy by more than an order of 10. The 
Spincasting Process is based upon the fact that the 
surface of a liquid when spun about a vertical axis 
assumes a paraboloidal shape. The parabolic surface 
is cast into permanent form by using one of the new 
synthetic resins as the starting liquid. 


THE SPINCASTING PROCESS promises greater 
antenna efficiency as well as practical reflectors at 
less cost for extremely high frequencies, even up into 
the very high KMC region. Theoretically, there is 
hardly any upper limit to the size of the antenna that 
can be Spuncast. Practically, in the present state of 
the art, 60-foot paraboloids seem quite reasonable. 


AT THE KENNEDY ANTENNA DIVISION, 
where engineers and scientists are always searching 
for the significantly new to.advance the antenna 
art, the application of the Spincasting Process to 
antenna surfaces has been under development for 
several months. Knowing that electronic engineers 
are eager to participate in new programs we are 
announcing this new technique during the develop- 
ment stage. If the Spincasting Process seems to 
have promise in your own antenna program, write 
or call 


D. S. KENNEDY & CO. 
Cohasset, Mass. 


TWX: COH 311 Phone: EVergreen 3-1200 














AVIATION CALENDAR 


Jan. 18-20—12th Annual Convention, Heli- 
copter Assn. of America, Disneyland Ho 
tel, Anaheim, Calif 

Jan, 18-21—Sixth Annual Mecting, American 
\stronautical Society, Statler-Hilton Ho 
tel, New York, N, ¥ 

Jan. 18-Feb. 5—Aviation Institute for Busi 
ness Pilots and Commercial Carriers 
University of Southern Califormia, Los 
Angeles, Calif 

Jan. 20-21—Board of Directors Meeting, Ait 
port Operators Council, Statler Hotel, 
Washington, D. ¢ 


20.22 





Jan. 2—Capitalizing on Technology, 
Special Research and Development Con 
ference American, Management Assn., 
R velt Hotel, New York, N. ¥ 

Jan. 25-26—An il Meeting, Association of 
Loca] Transport Airlines, National Avia 
tion Clul Washington, D. ¢ 

Jan. 25-28—25th Annual Meeting, Institute 
f th. Acronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner 
Jan. 2¢ 

Jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni 

rsitv, Princeton, N. J 

Feb. 1-4—Winter Confer 
Instrument Socety 
tel and Sa Houston ( 

Keb 2-4—] t Annual 
Di ren 


hicas: 
Feb. 3-4—Sixth Annual Midwest Welding 
Conferen Hlinos Tech Chemistry 


Bidg., Chicago, Il. Sponsors: Armour 
Research F a of Mlinois Institute 
f Techn Chicago Section, Ameri 
in We iding So ity 

Feb. 3-5—1960 Winter Convention on Mili 
tary Electronics, Institute of Radio Engi 
neer Biltn wre Hotel, Los Angeles 

Feb. 10.12—Seventh Annual Solid-State Cir 
uits Conference, Philadelphia, Pa. Spon 


(Continued on page 6) 
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Trim system of Sikorsky HUS-1 and HSS-1N helicopters utilizes two special Airborne rotary 
actuators, acting through force gradient springs, to position and hold cyclic sticks. Pilot can 
override springs to maneuver; the have stick return automatically to trimmed position. 
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Top photo courtesy Sikorsky Aircraft 


Airborne special actuators provide 
helicopter trim control 


One of the more recent applica- ing the force gradient system from 
tions of Airborne special sig the controls while maneuvering to 
actuators is found on Sik a new flight condition. In this in- 
HUS-! and HSS-IN helicopters. stance, the stick remains spring 
Iwo Airborne R4610 TRIM centered in the new position when 
TROL units are used on these a the button is released. 

craft as moveable anchor poit A third control option permits 
for a force gradient system of trim changing flight attitude by power. 
control. The system is an ingeni- Using a “beeper” button, the pilot 
ous one, offering the pilot s« energizes the actuators to drive 
control options. the stick slowly to a new trim 
position, where it remains cen- 
tered when the button is released. 
force gradient springs manually, Finelly, the system can be discon- 
without disengaging the actuat nected entirely, leaving the stick 
When released, the stick free and without artificial feel. 


For example, to make a quick 
maneuver, he can override the 


clutches. 
then returns automatically to orig- A detailed description of this 
inal position. Alternatively, he can system and the actuators employed 
disengage the clutches by pushing is contained in new Airborne Bul- 
the stick trim button, thus remov-_ letin PS-3A, available on request. 
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Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY e@ Offices in Los Angeles and Dalias 














FM Video 


Telemetry Systems 
THE NEED 


FUNCTION- Many modern experimental programs and weapons 
systems require extremely reliable video transmission of information 
from vehicle-to-vehicle or vehicle-to-ground. Although the video 
source is usually a rugged TV camera, the transmission system is 
equally suited to radar video, photographic information, and other 
sources of wide-band video information. These applications require 
extremely stable picture transmission and reception and use video 
band widths up to 6 megacycles 


APPLICATION— Video telemetry is practical with manned aircraft, 
drones, missiles, satellites, balloons, space stations and even land- 
based vehicles such as tractors and bulldozers. These potential appli- 
cations require a telemetry system flexible enough to operate over 
distances from one mile to over 500 miles. 


TAPCO’S APPROACH 


PERFORMANCE-The Tapco video telemetry systems are built around 
an exclusive new FM circuit design. These systems have a video band 
width up to 6 megacycles. Transmitter frequency stability is .01% 
and receiver frequency stability is .001 % . Power outputs are available 
from | to 30 watts. These systems also have the advantage of true 
FM modulation. Considerable flexibility exists in output frequency; 
however, present units operate in the range of 800-900 megacycles 


CIRCUITRY—The Tapco transmitter utilizes a unique system of signal 
synthesis which combines the advantages of wide-deviation FM 
modulation with the high frequency stability of crystal-controlled 
equipment. The circuitry is entirely fixed and there are no manual 
controls of any sort 


PACKAGING—The entire airborne transmitter is assembled out of 6 to 
8 rugged modules chosen to provide proper power level and to facili 
tate weapons-systems integration. The modules can be packaged in 
a variety of physical configurations, either with or without a power 
supply module. The total volume of the seven modules required for 
a 20-watt system is less than 95 cubic inches 


RELIABILITY —This equipment has been proved in a vigorous flight 
program, including the wide range of environments, altitudes, and 
speeds encountered by advanced aircraft. A Tapco Video Telemetry 
System was used to televise information from F-104 aircraft during 
the Air Force’s Seventh Annual World-Wide Weapons Meet at 
Tyndall Air Force Base in October, 1959 

FLEXIBILITY —Considerable system flexibility is available from the choice 
of several transmitter powers, the choice of antennas, and the selec- 
tion of different alternates in the pre-amplifier section of the com- 
patible receiver developed by the Tapco Group 

COMPLETENESS—TRW can provide complete or partial telemetry 
systems, including transmitters, receivers, antennas, and the video 
camera and terminal equipment 


For further information, specifications or a demonstration of 
miniaturized video telemetry systems, write to: 


TAPCO GROUP 


srw, Thompson Ramo Wooldridge Inc. 
eo Dept. AW-160 e¢ Cleveland 17, Ohio 
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(Continued from page 5) 

sors: Institute of Radio Engineers; Ameri- 
can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Azrcraft and 
Missile Components, Hilton Hotel, San 
Antomo, Tex Sponsors Southwest Sec 
tion, Society for Nondestructive ‘| esting; 
Southwest Research Institute 

Feb. 24-26—Fourth Annual Meeting, Bio 
plist il Society, Sheraton Hotel, Phila 
delphia Pa 

Feb. 25-26—Seventh Scintillation Counter 
Symposium Hotel Shoreham, Washing 


ton, D. ¢ Sponsors Amencan Institute 
of Electrical Engimect Atom Energs 
Commussion; Institut of Radio Engi 


nee National Bureau of Standard 
Mar. 7-S—Fifth Annual Busin \ircraft 
Safetv Seminar, Dearborn lnn, Dearborn, 


Mich. Sponsor: Flight Safety Founda 
Mar. 9-10—Symposium on Processing Ma 
terials for Re-Entry Struct Nhiam 
Hot Davton, Ol Spor Mid t 


' I nigiin 


Pre ing : f 
1—Conteren on the Mechanical 


Mar. 9-1 
Properti of Engineering Ceramics, 
NX rt! Carolina State Colleg Raleigh 
N. ¢ Sponsor North Carolina Stat 
Colcg School of Engm ring (Mice of 
Ordnance Research, | S. Army 
Mar. 10-11—National Flght Propulsion 
Niceting lassihed Institut of th 
\ yutical Science Cleveland, Ohw 
Mar. 23 25—Svinpr +} (ptical Sp tr 
tric Measurement of H fempera 
t University { Chicas Chicago 
Il. Sponsors: University of Chicago's Ap 
d Science Laboratories; Jarrell-Ash 
( Nat lal ScICH I dation 
Apr. 6-8—Structural Design of Space Vehi 
Conferen Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
S ty Structure ind Materials Com 
mitt 
Apr. 6-8-1960 National Meeting Hyper 
I ronments—Spact Fronticr Institute 
f Environmental Sciences, Biltmore Ho 
t Los Angeles, Calif 
Apr 19-21—International Symposium on Ac 
tive Networks and Feedback Systems 


ngmeermg Society Bldg New York 
N. Y. Sponsors: Polytechm Institute of 
Brooklyn; Department of Defense Re 
irch Agencies; Institute of Radio Engi 

neers 

Apr. 20-22 — National Symposium = on 
Manned Spa ¢ Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel 
| Anceles. Calif. ¢ osponsor NASA; 
the Rand Corp 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age American Institute of Min 
ing. Metallurgical and Petroleum Engi 
neers, Ambassador Hotel, Los Angeles 

Apr. 25-29—4]st Annual Convention ind 
Exposition, American Welding Society, 
Biltmore Hotel and Great Western Ex 
hibit Center, Los Angeles, Calif 

Apr. 27-28—National Mecting on Space Ag 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 
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AN ACHIEVEMENT 
IN DEFENSE 
ELECTRONICS ‘| 


HOW A 6-YEAR-OLD 
RADAR STAYS YOUNG 


\ teran, the F PS-6 is still the p 


tin dk fens¢ 
Prog ress 's Our Most /mportant Product 


GENERAL @@ ELECTRIC 


ELECTRONICS DIVISION 
Y¥Y ELECTRONICS DEPARTMENT 





ELECTRO INSTRUMENTS 


can meet your systems needs NOW... 


with HARDWARE, 
NOT PROMISES! 


Systems shown h are typical of more than 200 designed and 
built by EI and now in use. They range in complexity from data 
logging systems for automatic scanning, measurement and record- 
ing of data from multiple transducers...to high speed, automatic 
checkout systems for missile and aircraft...to systems for auto- 
mating industrial processes 

Because of the EI modular design approach, many of these 
systems can be delivered on virtually an off-the-shelf basi 
inating the long delivery times usually associated with system 
development. This approach also results in a low cost system 
because the modules are manufactured in large quantities, Cost 
is almost a linear function of performance capabilities desired 

Why not talk over your digital system requirements with your 
EI Sales Engineer? His system experience will be a valuable help 
in solving your problem, 


Multi-purpese digital system for measuring a 
variety of transistor parameters while the transistors 
are being subjected to environmental testing 


Digital read-out sub-system of a large, 
automatic, transistor production 
checkout system 


you get MORE 
with EI systems! 


MORE VERSATILITY—AC and DC volt. 
ages, AC and DC voltage ratios, ohmic 
resistances, capacitance, frequency, phase 
inductance, time, or combinations of these 


basic input quantities can be accepted by 
the EI system 


MORE RELIABILITY— Maximum use is 
made of solid-state and MIL-type compo- 
nents which are designed into conserva- 
tively-rated, field-proven circuits. All 
vendor-supplied parts are exhaustively 
tested and evaluated 


poner neg yeh a ; : ’ MORE FLEXIBILITY—Expansion of the 
program. Measures AC and DC single- § : EI system can be made by simply adding 
ended voltages and ratios, and AC o appropriate new modules, This approach 
sachet mg eee ep 3 : a € liminate S new engineering development 
operating characteristics under es costs each time needs « hange minimizes 


adverse environments, system obsolescence 


Electro Instruments, Inc. @ evocce vcr. 


DIGITAL INSTRUMENTS FOR MEASURING AC/DC VOLTAGES, AC/DC RATIOS, RESISTANCE, CAPACITANCE, AND FREQUENCY * X-Y RECORDERS & ACCESSORIES * DC AMPLIFIERS 
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INTENSITY 


Kinetics electronic commutator offers 
greater accuracy and over 10,000 hrs. life 


The Kinetics electronic 
commutator features modu- 
lar construction, achieving 
maximum space utilization 
and easy application to 
various contigurations 


nn nn nnn nnn een en ny 
Se ee ee eee eee mane ae em e med 


a cncwed | 


As shown by the pattern on the scop« 


the new electronic commutator 
available from Kinetics Corporat 


offers a high degree of commutati 
fidelity. Note the extremely short ris« 
and fall times with no apparent dete: 
oration of signal. Faithful reproductior 


such as this will continue throug! 


forecast life of 10,000 hours or mor 
This commutator is recommended f 


all aircraft and missile multiplex t« 
metering systems where accuracy 
long life are required 

There are no built-in amplifier 
affect the signal in the straight-forw 
Kinetics design. This is a solid 
unit — semi-conductor components 


used throughout. Operating temper 
ture limits are from —60°C. to 125 


Load resistance of the Kinetics des 
9c 


ranges from 5000 ohms to 2.5 megol 
This commutator offers exceilent 


level capability, down in the low milli- 
volt range. Contact resistance is low, 
from 5 to 10 ohms. Leakage currents 
are less than .005 microamperes at 5- 
volt signal levels. Extremely compact 
construction has been achieved, aver- 
aging only 4 to 5 cubic inches per 
channel, decreasing as channels are 
added. Power consumption is low. 
Sampling rates up to 50,000 samples 
per second are possible. 

Write for more information on this 
electronic commutator. Kinetics Corp., 
Dept. K-15, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 





KINETICS B -@ 


CORPORATION 





ELECTRONICS + ELECTROMECHANICS 





An important new Janitro/ resource: 


Janitrol joins Midland-Ross 


In November Midland-Ross Corporation purchased Surface 
Combustion Corporation, including the Janitrol Aircraft Di- 
vision. The merger enables Janitrol to bring a new depth of 


engineering talent, resources, and systems management skills 
to the missile and aircraft industry. Midland-Ross is a leading 
builder of automotive frames and power brakes, and engi- 
neered atmosphere control equipment for industry 

You probably will not notice the change; the same sales 
engineers will call on you and you'll deal with the same people 
at Janitrol’s modern new plant. Janitrol engineers will con- 
tinue to help meet your requirements —but the scope of avail- 
able engineering experience will be increased. The group has 
simply moved into a bigger “house” to serve you better 

When your plans call for heat exchangers, pneumatic con- 
trols, duct supports and couplings, combustion and liquid 
heating equipment for aircraft, missiles and ground support 
—ask Janitro] for a proposal. 

Janitrol Aircraft, 4200 Surface Road, Columbus 4, Ohio, 


ANMITFOL AIRCRAFT 


S a division of MIDLAND-ROSS CORPORATION 





You'll like 


Garlock’s 


At Garlock, delivery of high quality rocket 
motor components in the shortest time is of 
habit of being prime importance. To meet this objective, re- 
search and development, product design, tool 
on time op design, pilot manufacturing, and production 
staffs work together as a fully integrated team. 
By solving problems of design and production 
jointly, they avoid time-consuming redesigning 
and retooling 
Flerible, Diversified ... Garlock will swing into 
prototype production on short notice and 
follow this with full scale production as needed 
. . . will design and manufacture rocket motor 
components from a variety of basic materials— 
rubber, metals, phenolics, fluorocarbon plastics. 


| 


GARLOCK METAL FITTINGS for rocket FULAMENT WOUND ROCKET MOTOR INSULATION {i e! rocket motors MISSILE PARTS from inert moteriols in- 
motor coses such os blest tube ond Mrust coses mode by exclusive Gorlock method mode by Garlock bbe ke compound cluding newly developed asbestos-phe- 
terminetor support rings are mochined to result in structure much lighter ond stronger " ounters ¢ velocinhes of Mock nolic compound for nozzles... nose cones 
extreme tolerances. Moteriols afford mini- thon steel. t rotur - F, prolonged of Auorocarbon plastics. 
mum weight, manimum strength ond rigidity. ‘3 F. 

Garlock engineers will work to your design or 

help you in developing designs. Call or write 

one ' . — . 
Military Products Department, The Garlock 
Packing Company, Palmyra, New York. 


Garnocn 


Packings, G eals, Meshantoal Seals, Molded 
i Extr Rubber, Plastic Products 








Garlock components ore present!y used in the develop tand pr 
@ Vanguard * Polaris + Minuteman 


« Super Terter 
@ Super Vanguard + Terrier « Nike Hercules 





MICRO SWITCH Precision Switches 


HONEYWELL 








Assembling a 
20-pole “2EK" series. 
Composed of 20 small, 
high-capacity 
V3 switches. 


Multiple switch assemblies 
for aircraft applications 


MICRO SWITCH not only offers aircraft designers precision switches of 
the utmost dependability ... but provides them in compact assem- 
blies to meet specific multiple circuit requirements. 


The "“EK’’-Series, two of which are shown here, is typical of this 
MICRO SWITCH skill in providing a complete package ready to install. 


These ‘‘EK”’ assemblies, one a 20-pole and the other a 5-pole, have 
proved invaluable in aircraft armament applications. They are com- 
pactly wired to standard connectors. Circuits are plainly marked, 
and the assembly sealed in an environment-proof housing. Switch 
assemblies shown are operated by positive-drive, non-spring return 
rotary levers. These assemblies have close-tolerance on-off action. 
Height of the larger 20-pole switch is only 7.840” which permits 


Series “2EK" 20-pole mounting in small space. 
switch assembly 








MICRO SWITCH has developed a large number of switch assemblies to 
meet specific aircraft design problems. If one of those now available 
does not solve your multiple circuit problems, our engineers and 
technicians have the skill and experience to develop an assembly for 
your need. Save time. Save money. Consult MICRO SWITCH. 


MICRO SWITCH...FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


ec 
eal H Honeywell 


switch assembly MICRO SWITCH Precision Switches 








Simplest, surest way to a 
thousandth” fit... right at the job 


What you see here is a shim. Not an ordinary shim, but a 
shim of LAMINUM—and that’s what makes the difference in 
convenience, accuracy, speed and economy. 

LAMINUM is the registered trade name for the laminated 
shims whose layers are completely surface-bonded to look and 
act like solid metal. Yet the laminations are easily p-e-e-l-e-d 
to bring the shim to any desired thickness for an individual, 
perfect fit, right at the assembly line. 

No stand-by equipment. No machining. No grinding. No 
counting. No stacking or miking. And no grit between layers 
ever. That’s what saves time! And cuts costs! 

Shims of LAMINUM are economically custom-made to your 
specifications. In brass, mild steel, stainless and aluminum, 
with laminations of .002” or .003”. For quick service, send 
our inquiries for information or estimates directly to... 





HE LAMINATED SHIM COMPANY, INC. GET THE FACTS 


Home Office and Plant: 5101 Union Street, Glenbrook, Connecticut Write for sHim DESIGN Folder No. 3—eight pages 
West Coast Sales and Service: 600 Sixteenth St., Oakland 12, Calif. of up-to-dete, well illustrated design information 
and specifications. 





SYMBOL OF QUALITY IN 


AIRCRAFT CONVERSION 


The outstanding symbol of quality in aircraft 
conversion and modification, AiResearch Aviation 


Service employs more than 500 of the most highly 


trained and experienced engineers, technicians and 


craftsmen in the industry. 

The most complete facility of its kind, including 
more than 100,000 square feet of floor space 
under one roof, AiResearch has converted 
more planes into executive aircraft 

and luxury airliners than any other 

company. That's why those who 

cannot afford anything but the 


best choose AiResearch. 


Typical of the finest 

in custom interiors 

created through quality 

engineering at 

AiResearch Aviation 

es ay Service is this Convair 

Sr 5 = > 
ta Bes De tA 


BEAUTY ‘ PERFORMANCE - DURABILITY: SAFETY: RELIABILITY 


340 executive aircraft. 


ee 


COMPAR £ ON 
AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 
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G ua L Division 


RADAN 500 and TNC-50 


the perfect navigation team for commercial airlines 


RADAN 500 Doppler radar and TNC-SO Track Navigation Computer, 
GPL's new ARINC navigation system, provide airlines with a dramatic 
extension of present apabilities. 


SELF-CONTAINED: Ground speed and drift angle, distance to destina- 
tion and distance left or right of intended track are displayed directly, 
continuously, and accurately. Outputs are provided for flight directors, 
autopilots, repeater indicators and attachments. 


SAVINGS: Over the oceans or poles, along new or established routes, 
night or day, good weather or bad, RADAN SOO and TNC-5O provide 
better block-to-biock time, significant operational savings. 


RELIABILITY: Thirteen years of direct Doppler experience, service 
feedback on more than 1,500 operational GPL Doppler systems, 
continuous product improvement programs, and the special require- 
ments of airlines dictated RADAN S00 and TNC-50 design. The result: 
reliability, ease of maintenance, and maximum time between overhaul, 


GENERAL PRECISION inc. 


PLEASANTVILLE, NEW YORK 





AIRLINE CREWS 
HAVE LOGGED MORE THAN 


“FLIGHT” HOURS ON 
LINK JET SIMULATORS 


w Nine Boeing 707, Douglas DC-8 and Lockheed Electra 
flight simulators, designed and built by Link, are regularly 
“flying” as much as 20 hours per day, six days per week. 
Availability exceeds 95 

w Eight Link jet engine trainers are regularly achieving 
utilization rates of 98 to 99 


w Additional Link flight simulators, including Convair 880 
and Boeing 720, are scheduled for delivery in 1960. 


Douglas Aircraft Corporation and the following airlines have 
ordered or are now using Link Flight or Jet Engine Simulators: 
UNITED «- TWA + QANTAS + EASTERN + BOAC « SAS + KLM 
CONTINENTAL + PAN-AMERICAN + SABENA + TRANS- 
CANADA*JAPAN AIR LINES: ALITALIA+NATIONAL ‘DELTA 


LINK owision 
GENERAL PRECISION unc. 


BINGHAMTON, NEW YORK 


*Year ending December 1, 1959! 
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Kelsey-Hayes thrust vectoring 
systems give missiles proper 
directional control. 


Kelsey-Hayes is contributing 
substantially to the design, 
development and production of 
new thrust vector control systems 
for solid fuel propulsion. 


For example Kelsey-Hayes, in a 
recent crash program, designed 
and fabricated a movable nozzle 
control that passed static firing 
tests for one of the newest 
sophisticated missile systems. 


The swivel nozzle control is just 
one of the latest developments by 
Kelsey-Hayes as a subcontractor 
of propulsion subsystems, flight 
componentry and high performance 
materials. Spearheading Kelsey- 
Hayes activities is the Advanced 
Design Group, a flexible team of 
experienced design specialists. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for industry and Home 


18 PLANTS. Detroit and Jackson, Michigan; 
Los Angeles; Philadelphia and McKeesport 
Pennsylvania; Springfield, Ohio; New Hartford 
and Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canade 





T2J trains crews for Navy’s new 


Echelon of progress: Mach 2 manned weapon systems 


Here is the first jet trainer specifically designed to There need be no lost “transition time” between phases 
meet most of the Navy’s jet training requirements in Pilot safety is a prime concern in T2J design. Its stall 
one airplane—the T2J Buckeye by North American ly 80 mph and it lands handily at 85 mph. The 

viation. It is being used to school Navy pilots for the nstrt r si n tandem, behind and 10 inches higher 
new era of Mach 2 carrier-based airplanes such as han the stude and forward of the wing for max! 
Navy’s A3J Vigilante, which is also built by NAA visibility. A rocket-catapulted emergency 

Fifteen years ago pilo “ trained to fly top-per ' n which ha lready saved lives in service 
formance aircraft of 360 mph. Today 1400 mph and 3 at all air speeds, even after touchdown 


speeds exceeding those Designed to meet the Navy’s new concept of a single 


above is the order of the day. At 
of fighter planes of World War II, the T2J not only pre- trainer to prepare pil for high-performance jet ait 


t ; 


for this highe performance, Dut Is <¢ apable cralit he T2J is i ser today as the air plane that 


of reducing the training schedule as much as a month will match this many years to come 


pare I pilots 
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Space-age tailors at B.F.Goodrich are making sure that 
America’s first Astronaut will be the best dressed man 
in history. Never before have so much time, energy and 
ingenuity been lavished on a suit of clothes. But then, 
no suit has ever had to do so many jobs at once. This 
one must maintain enough pressure to keep a man’s 
blood from boiling in an almost complete vacuum. It 
must provide air to breathe. It must be lightweight and 
flexible enough to allow free movement. And, of course, 
it must be well insulated to protect against the heat 
developed during re-entry. 

The pressure suit which meets all these requirements 
is only one of the contributions BFG has made to man’ 


conquest of space. 


B.F.Goodrich also produces heat shields for nose 


cones, missile cases, air-frame structural components 
flame deflectors. flare cases and rocket nozzles. For 
information on these and other BFG space-age develop 


ments, such as solid fuels and rocket ship tires, write 


B.F.Goodri« } {viation Products, a division of The 
B.F.Goodrich Company, Dept. AW-1B, Akron, Ohio. 


Around the 


world in 
90 minutes 


costumed by BFG 


Last September the hrst 
full-scale model of the 
Mercury space capsule was 
boosted 100 miles high 
atop this Atlas missile. 
Protected by a BFG lami- 
nated glass fiber and resin 
heat shield, the capsule 
shot back into earth's 
atmosphere at approx 
imately 14,000 miles an 
hour. Although tempera 
ture of the outside skin of 
the heat shield reached 
about 3000° Fahrenheit, 
the temperature inside 
the capsule never ex eed- 
ed 150 degrees during 
the critical moments of 
re-entry. 


B.EGoodrich 


Voc up of Project 
Mercury capsule, built 
hy McDonnell Aircraft 
Corporation for the 
manned orbital flight 
program of the Nation 
al Aeronautics and 


Spac ¢ Administration 


B.EGoodrich aviation products 





EDITORIAL 





The Safety Problem 


It has long been a tradition in the airline business that 
safety and its problems are never publicly discussed. ‘The 
theory behind this philosophy apparently has been that 
such public discussions of safety problems and the possi 
bilities of their solution would unduly frighten the travel 
ing public away from airline ticket counters and turn 
them back to the railroads and buses. We think this 
tradition is now as old-fashioned as high button shoes 
he aviation industry must revise its attitudes on public 
discussion of its safety problems if any effective solutions 
are to be found and public confidence in air transport as 
a safe and reliable method of travel is to be maintained 

We recall a few years ago when the increase in air traf 
fic, combined with an outmoded traffic control system, 
first raised the warning signals that midair collisions were 
an increasing danger. The attitude of airline manage 
ment, federal aviation authorities and many other people 
concerned with the problem was to refrain from any 
public discussion aimed at providing a solution and hope 
the problem would go away. Their reasoning was the 
familiar “don't scare the passengers” routine. At that 
time, we warned editorially that the passengers were more 
likely to be scared by the horrendous effects of two mod- 
ern airliners colliding in midair than by the airline in 
dustry and federal aviation agencies working hard toward 
solution of this problem and explaining to the ticket 
buying public what they were doing. ‘This is precisels 
what happened, beginning with the tragic United- TWA 
Grand Canyon collision after which some airline pres- 
idents developed a surprisingly sudden and intense in 
terest in the problems of air traffic contro] 


Concealing the Record 


Ihe airlines and the relatively new Federal Aviation 
\gency are now facing a similar situation 
sad fact that the 1959 
Nor is there any point in 


that narrowl\ 


safety 


} 
conccaing 


glossing over the airline 
record was bad 
the extent of the extremely “close shaves” 
missed making it a period that would have rocked the 
iirline ticket buyers’ confidence to its core. It will serve 
no useful purpose, as some pressure groups are proposing, 
to sweep these bitter facts under the rug and maintain a 
ghastly pretense that all is well along the airways 
Perhaps the most disturbing factor in the 1959 airline 
safety record is that there is no particular pattern or trend 
in the accidents and narrowly-averted accidents except 
in uneasy occurrence of laxity and casual attitudes by 
both ground and flight personnel to what must always 
be a precise and careful operation. If there was a pat 


tern to the 1959 accidents similar to those that marred 
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problem 


n of the DC-6, Constellation and Comet 
ice, there might be a swift and _per- 

n in some engineering fix or design change 

t the case, and the cause of some accidents 
in mystery. 

familiar with the airline operational pic- 
| by the leitmotif of laxity that has been 
iccidents for which the causes have been 

We recall knowledgeable airline opera- 

winting out this trend as long as five vears 


vatched a succession of administrators of 
\ecronautics Administration slide gracefulls 
ig problems, maintaining the conspiracy of 
iding their public trust for the congeniality 
n the club” of the aviation fraternity. The 
n is the accumulated result of these years 
ixing, both on the operational and the en- 
of the safety picture. At the same time, 
CAA administrators had the courage to fight 
the funds required to modernize the air 
| trafic control system. 


Difficult Task Ahead 


the Federal Aviation Agency now faces an 
it task in providing the techmical, mod- 
required to safely handle high volume, 
fic flow and also in re-establishing the 
in operational procedures all the way 
rline management through the main- 
| the cockpit down to the ramp handlers 
ice aircraft in the bustle of trving to 
Both of these activities of the Fed 
Agency have upset certain segments of the 
nce they are costly and unpleasant. 
suggest that the airline industry quit 
it the safety problem will vanish if they 
lso suggest that everybody in the act, 
rmen and presidents down to mechanics 
ws, start to think about what can be 
e safety problem in their particular areas 
we suggest that the Federal Aviation 
1 stringent but fair inspection system 
ok at willful violators of safety regula 
't think either the traveling public or the 
elect will pay much attention to the out- 
that are certain to come from certain pres- 
have been used to operating in the 
that has produced the current safety 
—Robert Hotz 
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HERE THEY ARE! 


The SMALLEST=- and the FASTEST= high 
pressure pneumatic solenoid valves ever made! 


On the left above, the world’s smallest 3000 psi pneu- 
matic solenoid valve. (Overall height 35%”, total weight 
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s—and tomorrow’s —high-speed 
manned aircraft. 


For more information on these new tested and proven 
valves, as well as more than 100 qualified pneumatic 
system components, write to Walter Kidde & Company — 
pioneers in aircraft pneumatic systems, and srill first 
with the finest in pneumatic components! 


District Sales Engineering Offices: 
Datias, Tex.—Dayton, Ohio & Louis, Mo 
San Diego, Calif.—Seattie, Wash.—Van Nuys, Calif.—Washington, D. C. 


KIDDE VALVE #872071 (The tiny one) 

Operating Pressure 0-3000 psi 

Temperature Range —75°F. to +350°F. 

Leakage 3cc/n 

Flow Equivalent to .05 orifice 

Operating Current 5 to 1.5 amps 

Operating Voltage 14-30 V.D.C. 

Mounting by tubing support 

Life 100 to 10,000 cycles. depending 
on operating conditions 

Weight 19 Ibs 


KIDDE VALVE #872458 (The speed demon) 
Operating Fluid Dry air/nitrogen gas 
Operating Pressure Range 80 to 3250 psi 
Proof Pressure 4875 psi 

Burst Pr ure 8125 psi minimum 
Ambient Temperature Range 65°F. to 4+-160°Fe 
Flow Factor 1.37 

Voltage Range 18 to 30 V.D.C 

Current (28 V 80°F.) 1.2 amps 

Coil Resistance (80°F.) 21.5 to 24 ohms 
Weight 1.40 Ibs 

Response Time 0.018 seconds 


Walter Kidde-Pacific, Van Nuys, California 
Waiter Kidde & Company of Canada Ltd 
Montreal —Toronto— Vancouver 


Walter Kidde & Company, Inc., Aviation Division, 118 Main Street, Belleville 9, N. J. 


22 








WHO'S WHERE 








In the Front Office 


Richard J. Davis, now Washington public 
relations representative for Douglas Aircraft 
Co., will succeed A. M. Rochlen as the 
ompany’s director of public relations late 
this month. Rochlen, who also was a Doug 
las vice president, is retiring after 23 years 
with the company. Harold P. Maginnis, 
urrently assistant to the vice president 
public relations, will replace Davis in Wash 
ington 

David S. Lewis, senior vice president 
McDonnell Aircraft Corp., St. Louis, Mo 
The ompany also clected the following as 

presidents: Ben G. Bromberg, chicf 
nginecr, Missile Engineering Division 
Walter F. Burke, factory manager; San- 
ford N. McDonnell, project management; 
D. P. Murray, manager-customer contracts; 
Thomas G. Rutledge, company secretary 
ind insel; Albert Utsch, chief engineer 
\irplane Engineering Division 
Peter J. Schenk, formerly assistant to the 
! lent of Raytheon, will become execu 
| ident of the Mitre ( orp 
ingt Na 
Lewis W. Imm and William E. Bratton, 
rvanized Gen 


Caht 


Henri Busignies 
| egraph ( Ory 

N.Y Robert 8S. Carruthers 
Adams tant t s) directo 
Palles rTV Ae 
; I] ‘ 


Kandoian 
a } 
P. C. Sandretto | 
tec! il director he laboratoric 
nial » executive-U. §. Defens 
E.. J. Whalen is director of contract 
" istration, Defense Group 
Charles H. Startup, vice president-passen 
r sa and ind Robert A. Goebel, 
idl purchasing and stores depart 
nt, American Airlines, Inc . 
Emerson S. Reichard, Jr., vice presiden 
ministration (Sacramento), and Elmer F 
Nelson, a ' o the president (Sacra 
it Aer yeneral Corp., Azusa, Calif 


’ 


Honors and Elections 


Dr. Charles $. Draper of the Massachu 
tt Institut f Technology has been 
varded the Wilham Procter Prize for Sci 
entific Achievement by the Scientific Re 
arch Society of America 
Continued on page 142) 
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INDUSTRY OBSERVER 


> Shortage of Fiscal 1961 fund 
Command's molectronics prog 
techniques for fabricating mi 
achieve 1001 or more reduct 
p. 54). ARDC program, how: 
tronics activity by avionics con 
any reduced ARDC funding 
technique. 


curtail Air Research and Development 

iimed at developing fundamentally new 

ind space vehicle avionic equipment to 

ize and weight (AW Apr. 27, 1959, 

sparked so much interest and molec- 
many of them using their own funds 

ot seriously retard progress in the new 


> Final written reports by industry participants under USAF’s Air Research 
and Development Command’s Study Requirement 192 for a lunar base 
incorporating a bombardment capability are due this month. Reports will 
be followed by oral presentations in April. Next phase, which may receive 
Air Force funding, could start in July. It will be a follow-on study in areas 
requiring further detailed analysis 


P Air Force is expected t vuntry microwave network, sched 
uled to be erected soon tern Union Co., for transmitting 
WS-117L reconnaissance m ground telemetry stations across 
the U.S. to a central data nter (AW Oct. 5, p. 28). Radio 
Corp. of America is expect nuch of the electronic equipment 
under contract to Western | 


> Modest slippage in the timetable of the Bomarc-B pilotless interceptor 
hances of withstanding the Defense Depart- 
lanners also are studying how much of the 

ystem implementation and modernization 
preoccupation with ballistic missile 


has not helped the missile’s cha 
ment’s economy axe. Defens 
earlier planned SAGE air defens: 
can be justified in view of growing 
wartare. 


nd Space Administration deep space 
lite of the sun (AW Dec. 7, p. 3 
n Jan. 28 from Cape Canaveral, 

to early Februarv. Firing was 
booster, which will weigh almost 


sing and payload to a separation 


3; 
] 


tem built around the Bendix Eagle long- 
range air-to-air missile has bee: ignated Airborne Weapon System 404, 
minus the airframe. Industry proposals for the missileer aircraft are due by 
Feb. 29 (AW Jan. 4, p. 15) 


P Navy's missileer “slow-plan 


new series of test vehicle firings 

1 for launch late last week over a 

employing the first time. Previous Polaris 
have tially guided 


Pola A1X-7 eventh 
} 


which began in Septem 


> Radio sextant for Polaris submarines, which will permit periodic correc- 
tion of ship's inertial guidance system, will employ low-noise Maser amplifier 
that will enable the small antenna to take sights on radio stars as well as on 
the sun and moon. Radio sextant is being developed by American Standard 
Corp. and Ewen-Knight Corp. Submarines also will carry periscope for 
making visual star sights during fair weather for inertial system correction. 


> Rearward ejection of a wv rom the tail launch system of the 
Navvy-North American Aviat triggers a series of latches that releases 
the taileor iring with tl f the fairing apparently has no ill 
off: upon the aerodynan f the aircraft 


> New liquid-propellant rocket engine versions of the Martin Bullpup air- 
to-surface tactical missile (AW N p. 34) also incorporates an improved 
warhead which includes a new fuzing and arming system as well as better 


penetration and destruction capabilities 











Tempering temperature’s temper 


Flea of 2000+ deg. F. is generated in a supersonic jet’s 
tailpipe. So is extreme vibration 

By far the best alloy tested for this critical component is 
MULTIMET alloy—one of 12 Haynes alloys helping 
combat heat, stress, and erosion in the jet engine, missile, 
and rocket field 

HAYNES alloys are relied on for use in afterburners, turbine 
blades, nozzle vanes, and many other high-temperature 
parts. All 12 Haynes high-temperature alloys are 
production alloys and are readily available. Some are 
vacuum melted. Some air melted. Some are cast, 
some wrought, some are produced in both forms. 


Complete vacuum melting equipment is part 

of HayNEs STELLITE’s modern plant facili- HAYNES STELLITE COMPANY 
ties. For full details, write for 48-page de- Division of Union Carbide Corporation 
scriptive booklet. Rehemne, indians 


Address inquiries to Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y 


“Haynes,” “Multimet,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 











Congress Schedules Investigations 


Congressional leaders returning to Washington last 
week for the second session of the 86th Congress lost 
little time in selecting the nation’s space, missile and 
defense programs as major targets for investigation dur- 
ing the coming weeks. 

Sen. Lyndon B. Johnson (D.-Tex.), Senate majority 
leader and chairman of the Aeronautical and Space 
Sciences Committee and the Armed Services Prepared- 
ness Investigating Subcommittee, set Jan. 27 as the date 
to start hearings on the space, missile and defense pro- 
grams. 

Other hearings planned on space, missile or defense 
programs are 
¢ House Committee on Science and Astronautics’ investi 
gation of the space and missile programs, to start shortly 
ifter the President’s budget message to Congress on 
Jan. 18. 

@ Senate Armed Services Committee’s regular review of 
the nation’s defenses scheduled to begin Jan. 19 under 
Sen. Richard B. Russell (D.-Ga.) 

© Subcommittee on Defense Procurement of the Joint 
Economic Committee headed by Sen. Paul H. Douglas 
[).-Ill.) scheduled hearings Jan. 28-30 on the impact 
of defense procurement and disposal policies on the 
economy. 


Space Budget Requests 


Meanwhile, National Aeronautics and Space Adminis 
tration budget for Fiscal 1961 will go to Congress next 
Monday, preceded by a modest supplemental budget re 
quest for spending in the current fiscal year and by a 
budget covering the Army Ballistic Missile 
operations recently shifted to NASA. At the same 


Administration plans to send (¢ 


cparate 
Agcnc 
time, the ongress legisla 


tive changes covering the suggested improvements” 
President Eisenhower promised in his State of the Union 
last week to correct deficiencies in the 
that have become evident since it went into operation 
Phe Fiscal 1961 NASA budget request, expected to b 
about $800 million (AW Nov. 16, p 25), will be heavily 
involved with expenses related to the transfer of ABMA 
clements. Most of this expense will represent about $140 


million in funding for the Saturn 1.5 million Ib. booster 


mHCcssage Space law 


_ 


sec p. 26) 

NASA has $27,725,000 in spending authorization left 
for Fiscal 1960 because Congress refused last summer 
to appropriate the full amount authorized. This spend- 
includes $18,470,000 for research and 
and $8,220,000 for construction and 
equipment. NASA is asking somewhat less than the 
$29,725,000 maximum, and the money will be spent 
ilmost entirely on Project Mercury, with a small amount 
going to the Centaur hydrogen engine development pro 
gram. 


ing authority 
development 


U. S.-Soviet Space Cooperation 


Russia has indicated a willingness to discuss a bilateral 
igreement to cooperate on peaceful uses of outer space 
but has left it up to the U.S. to imitiate definite pro- 


posals. In a letter to Rep. Victor L. Anfuso (D.-N. Y.) 
chairman of the International Cooperation Subcommit 
tee of the House Space Committee, the Soviet Union 


said it is ready to cooperate not only on multilateral 


Washington Roundup 





basis, as in the United Nations space committee, but 
also on a bilateral basis, when such cooperation is based 
on mutually intageous conditions. 

“If the Soviet Union receives definite proposals to start 
negotiations this question, we will be prepared to 
express our attitude toward them,” M. N. Smirnovsky, 
USSR charg iffaires in Washington, wrote to Rep. 
Anfuso. 

Anfuso called for a joint U.S.-Soviet effort in space 
last month lentical letters to President Eisenhower 
and Soviet | Nikita Khrushchev (AW Dec. 21, 


p. 17) 


FAA-ALPA Battle Forum 


tween Federal Aviation Agency and 
Assn. can be expected to come to a 
Aviation Subcommittee hearings on 
airline safet cheduled to begin today under the 
chairmanship of Sen. A. S. Mike Monronev (D.-Okla.). 
Last week, fF AA Administrator E. R. Quesada challenged 
ALPA Pr nce Sayen for a second time within 
1 year to tance in which an (FAA) inspector 
inrealistic. . . .” Quesada issued the 

statement responding to earlier 
FAA has instituted a “program 
that is endan; through petty, ridiculous harass 
ment of flight unqualified or incompetent FAA 
inspectors There will be ample opportunity for both 
ALPA and FAA to air their views and come to grips on a 
wide range of ; during the hearings since they will 
continue f eks and will cover in detail these 
sensitive ifetv, air trafic control, airspace 
issignment, t certification and military participation 
in the FAA 


Running | 
the Air Line | 


head during S 


has been arl 

challenge 

charges bv S t the 
arg i 


Frequency Allocation Dispute 


Acronautical Radio, Inc., and Air Transport Assn. have 
petitioned the S e Court to review a recent decision 
by the U.S f Appeals in the so-called doppler 
radar freque case. Decision held that 
Federal Com itions Commission had not abused its 
wuithority in ¢ the request of the Office of Civil 
ind Defense Mobilization that the 8,500-to-9,000 mc. 
frequency ba withdrawn from civil use for exclusive 
government | r Defense Department radars. Although 
FCC subseq ftened its action by authorizing civil 
users to op ppler radars in the band subject to 
possible interf Arinc is seeking clarification of the 
f the FCC. 


ifion 


role and aut! 


Machinists Object to Sharp 


International Assn. of Machinists is objecting to con- 
firmation of D C. Sharp as Secretary of the Air 
Force. IAM 12 has sent Senate Majority Leader 
Lyndon B. J n (D.-Tex.) an outline of a dispute 
between M Manufacturing Co., Houston, Tex., and 
the union in the union has been on strike since 
July. IAM ] ld Sen. Johnson that Sharp is a princi- 
pal owner n Manufacturing and that he had 
,otographed running production ma- 
tion's picket line. IAM called Sharp 
ind the Houston group asked the 

facts in the case when dealing with 


—Washington staff 


himself and 
chines behin 
1 “strike bi 
Senate to ¢ 

Sharp's conf 
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Space Technology 


Saturn Stages Redesigned for Hydrogen; 


Change may give vehicle manned lunar capability; Apparently NASA is taking the big 
nh . gamble on hydrogen—possibly at greater 


decision will spark stiff industry competition. cost and some time delay—in order to 
obtain a really efficient space vehicle 


By Evert Clark that will have upper stages more 
properly scaled to its booster than cur- 


Washington—One of the most important and hardest-fought competitions vehicles and, therefore, far greater 
civilian and military mission potential 


in the space field thus far is expected to open within the next three weeks lhe competition itself and the Sat 
when the National Aeronautics and Space Administration asks for bids on ry vehicle mark the emergence of 


development of a 150,000 Ib.-thrust liquid hydrogen rocket engine to power non-nuclear liquid hydrogen rockets 
into a position of prominence as space 
powerplants—a_ position they should 


, hold until nuclear powered rockets 
on Dec. 21 (p. 26). This indicates that payload increases over the original F 
using liquid hydrogen as a working 


Saturn might be great enough to make it capable of putting a man on the quid become feasible 
moon and returning him safely to earth. This mission was considered mar 
ginal at best and probably impossible for the earlier Saturn concept. Develop 





the second and third stages of the greatly revised five-stage Saturn vehicle 
{ll four upper stages will use hydrogen fuel, as predicted by Aviation WEEK 


New Saturn Staging 

Staging of the Saturn as now planned 
1s 
e First stage—Cluster of eight Rocket 
: dyne H-l engines, similar to those 
AYAY owering Atlas, Thor and Jupiter mis- 
\ \ \ powering 9 i i 
AYN ese siles. ‘Total thrust, 1.5 million Ib 


e Second stage—Cluster of four 150,- 


ment of the new engine is expected to require approximately three years 


‘ AN\\\\Y oh 000-lb.-thrust hydrogen engine I otal, 


600,000 Ib 


it : oe 
\\e e Third stage—Iwo 150,000 Ib. hydro 
\ 


WW Boye 
Wa \\ \ 
ASA \\\ \ 


i r ren , ) 300.000 
cen en 4 ee gen engines. Total, 30 10 Ib 


e Fourth stage—l our Pratt & Whitney 
XLRI115-P-1 hydrogen engines produc- 
ing 15,000 to 20,000 Ib. thrust each 


Ts tal up to SO0.000 Ib 


e Fifth stage—Centaur, built by Con 
vair and using two XLRI115s for a total 
of 30.000-40,009 Ib 

Only one company—Pratt & Whit 
isn ceveloping pecitic hquid 

ron rocket engin AW Dev 
At least tw thers—Acroyet 
tdvne--ha xpenience in th 


dans 
mw acy 


ent of hvdrogen engine com 
AW Nov. 3 p 37: Dec. 14 
ind firing of experimental hydro 


cngine it thrusts well above 100 


All three companies have long urged 
NASA and Air Force to initiate de 
velopment of larger engines than th 
XLRIIS because of hydrogen’s great 
pace potential. Hydrogen engines pro 

pecific inpuls¢ some 30% 
than kerosene-liquid oxygen 

red rockets 
Whitney's contract was n¢ 
! directly by Defense Depart 
ment Advanced Research Projects 
Agency and USAF without an open 
ompetition. The NASA competition, 
therefore, offers the first chance for 
ompetitors to cnter what obviously 
will be a key part of the propulsion 
held in the space age. Pratt & Whitney, 
, \croyet and Rocketdyne are expected 
EXPERIMENTAL liquid hydrogen rocket engine developed by Acrojet-General Corp to be the main contenders for the 
has been fired well in excess of 100,000 Ib. thrust, uses simple single-stage centrifugal 150,000 Ib. engine because of their ex 
pump (top of photo near upper end of V-formed by support bars). Aerojet is expected to pericnce, but other entries could includ 
be a major contender in 150,000 Ib.-thrust hydrogen engine development competition. General Electric, Marquardt, Bell Air 
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Contractor Battle Looms 


craft and Reaction Motors Division of 
Thiokol. 

Contracts for the airframes for Saturn 
upper stages are likely to be almost as 
closely contested as that for the engine. 
Douglas, Martin and Convair are known 
to have presented informal ideas to 
NASA's Saturn technical committee on 
the third and fourth stages. North 
American, Lockheed, Boeing, Chance 
Vought, McDonnell and others also are 
potential bidders for the airframe work. 


Conference Date 


limetable for the engine competition 
was uncertain late last week, but NASA 
hoped to have informal meetings with 
engine makers this week to define what 
it wants, hold a formal bidders’ confer 
ence next week or at least by the first 
of February and then receive the formal 
proposals. Optimistic estimate is that 
the contract might be awarded by Mar 
1, but early April seems more probable 

Ihe five-stage configuration using 
hydrogen for all upper stages was ap- 
proved by NASA headquarters and sent 
to the Army missile team at Army Bal- 
listic Missile Agencv—which will direct 
the Saturn work—for review. ABMA’s 
views on how the plan should be imple 
mented were due to be returned by late 
last week 

Discussions with some potential hy- 
drogen engine makers has been under 
informal basis for almost 
three months. The complete revision 
of Saturn's upper structure has come 
only since the announcement late in 
October that the vehicle and the Army 


Way on an 





lon Engine Competition 


Washington—Competition for an ion 
engine that would produce one-tenth 
of a pound of thrust is expected to be 
opened this month by National Aero 
nautics and Space Administration. Rela- 
tively high thrust indicates the engine 
might be used in a satellite for attitude 
control or possibly  station-keeping. 
Thrust would be required only intermit- 
tently and for short-duration bursts. 
This is believed to be the first attempt 
to obtain a usable ion engine rather 
than a laboratory device. 

Wright Air Development Center, 
meanwhile, has concluded its competi- 
tion for an ion engine of lower thrust. 
Apparent winner is Electro-Optical Sys- 
tems, Inc. Final three competitors from 
among 15 bidders were understood to 
have been Electro-Optical, General Elec- 
tric and Rocketdyne. 

NASA also may ask for bids soon on 
development of an ion engine with a 
thrust of approximately one-half pound. 
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team would be transferred from De 
fense Department to the NASA 

At the time of the transfer, the plan 
was for Saturn to have a Martin 
Titan<C with 300,000 Ib. thrust as it 
second stage and a Centaur as its third 
stage. Martin had proposed a f 
barreled ‘‘Super-Titan” producing 
600,000 Ib. thrust as the second 
but government estimates on de 
ment costs, which ran as high a 
000,000, climinated this from con 
ation 

The proposed “Super-Titan” 
would have used conventional fuel 
turn to the four-barrel concept 
second stage, but with hydrogen inst 
of kerosene, means that far mor 
bitious space projects can be perf 
by the Saturn vehicle 


Number of Questions 


At the same time, the switch t 
drogen raises a number of questi 
e Timetable. Will development 
150,000 Ib. hydrogen engine, wh 
expected to take three years fron 
tion to first flight test, delay avail 
of the complete Saturn for spac 
ions? 
e Cost. Since new development 
quired, will the $140 mullion 
ARPA had planned to ask for Sat 
before the transfer—and apparent! 
fore hydrogen came into the pict 
stronglv—be asked for by NASA 
if so, will it buy as much hardw 
under the older Saturn concept? 
eInterim vehicles. If the 1.5 mill 
Saturn booster is completed and 4 
tested before the new hvdrogen engi 
is ready for use on missions, will 
used with other upper stages 
the Titan first stage? Apparent! 
interim versions of Saturn are plann 
although the booster would be 
for use well ahead of the time that 
150,000 Ib. hydrogen engine 
proven and ready under all pr 
booster schedules 
e Future of the 1.5-million |b 
single-chamber rocket engine 
Rocketdvne engine, which still ha 
eral years of development ahead 
has been proposed for use by itself 
a first stage and for clustering t 
vide a 6-million-lb.-thrust — bi 
Mhere has been some agitation for 
nation of either the F-] or the Sat 
cluster since both are in the 
thrust class. The increased pot 
that Saturn gains from all-hydrogen 
per stages of higher thrust than init 
planned may weigh against contin 
F-1 development. The F-1 general! 
thought of as being the larg« 
probably last of the non-nuclear | 
rocket line, although even large1 
have been proposed. Since it offer 


1 } 


+ 
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SATURN space vehicle engine arrangement 
under new concept. All upper stages now 
will use liquid hydrogen engines. 











Army Centralizes Zeus Management 


Washington—Army last week reported that its Nike Zeus anti-ICBM system has 
been developed to the point where the Army will now run the program with 
centralized weapon system management techniques. 

Under this new “action” approach, the Army Ordnance Missile Command is 
responsible for the Nike Zeus system, but it is under the control of the subsidiary 
Army Rocket and Guided Missile Agency. Deputy Commander of ARGMA is 
designated manager of the program. This single manager approach is similar 
to the technique used in the Jupiter and Redstone programs. 

Army said it has adopted its “action’’ program for all anti-missile and space defens¢ 
systems under AOMC control and that Nike Zeus is the first of these systems to 
be affected. 

Army has chosen Col. John G. Zierdt, AOMC chief of staff, to take over the 
ARGMA deputy commander post and run the Nike Zeus program, Offices will 
be established in the plants of major contractors, and these offices will be under direct 
control of Col. Zierdt. Contractors include Bell Telephone Laboratories, Western 
Douglas Aircraft Co., Thiokol Chemical Corp. and Grand Central 
A Nike Zeus field office will be established at White Sands Missile 
This office also will report 


Electric Co., 
Rocket Co. 
Range where the missile is undergoing evaluation firings 
directly to Col. Zierdt 








All three major contenders for the 
hydrogen engine contract have used 
company funds as well as government 
support in thei development work 

Pratt & Whitney will have the 
experience in developing a 
specific engine. It has been investigat 
ing liquid hydrogen handling problems 
continually 1955 and is located 
next to the largest U. S. liquid hydro 
gen production plant 

Rocketdyne has the advantage of 
ixial flow liquid 


greater 


INCE 


having operated an 
hydrogen pump as part of the joint 
Atomic Energy Commission-NASA 
Rover nuclear rocket research program 
It also has pumped hydrogen in firings 
100,000 Ib. thrust on an An 


if VCcT 


lorce contract 
Acroiet also ha 
firings described as “well above 

100,000 Ib. thrust” (AW Nov. 30, p 
using both USAF and <« 


may have run mor 


pumped hydrogen 


ITE pPalyy 


funds and firings 


possibility of clustering to achieve far 
greater thrust than Saturn, it probablh 
will be Development of 
very large so 
Nov. 23. p 
nuclear engine that was safe enough fo 
first-stage use might eliminate the F-! 
later, but Saturn is not believed to | 
direct threat 

When Saturn planning still 
use of an ICBM booster as se 
topped by the Centaur stage 
in an earth orbit was to have been som: 
30,000 Ib. This involved less than 400, 
000, Ib. of thrust in the upper stages 
Saturn now will have more than | mil 
lion Ib. of thrust in its upper stag 

Other earlier Saturn payloads wer 
have been 1.700 Ib. for a lunar soft 
landing; 700 Ib. for an unmanned luna 
orbit and return to earth; 200 Ib. for 
lunar soft landing and return of sample 
900 Ib. for an unmanned orbit aroun 
Venus; 1,900 Ib. for a near miss with 
Jupiter; 400 Ib. for a landing on Venus 
or Mars 

With hydrogen upper stages, thes 
payloads might well be increased by a 
factor of two or more. It is probabk 
that NASA has decided to put much 
stiffer requirements on the 
Saturn 
greater expense in order to give th 
U. S. a vehicle with much high 
potential ; 

Size of the upper stages that will b 
needed with the low-weight, large-vol 
ume hydrogen fuel tanks has led t 
some speculation that airframe con 
tractors whose plants are located on or 
near waterways stand a better chance 
in the airframe competition 

Saturn booster is to be moved from 
ABMA at Huntsville, Ala., to Cap 
Canaveral, Fla., by inland waterway 
because it is too large to airlift. Large 
upper stages, however, might be pro 
duced by engine and airframe com 


continued 
rocket engines 


or development of 


17 
C illed for 
yd stage 


pay! vad 


, 


mission 


even at the | 


cost of time ind 


28 


panics 
Huntsville for 
hrings ind then reshipment b 


- 


( nough to 


than direct 


} 


omplex i 
the fifth stage probably will be larg bers for the 15 


launch 


nd for longer durations than the other 
two top competitor 
Pratt & Whitney us i 
pumping cycle with no gas generator 
Rocketdyn ixial; flow pump, and 
stage centrifugal pump 
) 000 Tb. hwdr 


expect d to be ipprox) 


ind shipped in part 
7 
issembly and stat 


} 


the Cape, where the Saturn 


under construction 
require some method 

urlift from manufacturer nately the same size as kerosene-oxvgen 
site gines in that thrust class 








. \ ‘ 
Eisenhower: Space Funds to Double 

Washington—Space expenditures in Fiscal 1961 will be “practically doubled 
over Fiscal 1960, and defense expenditures will “continue at the record peacetime 
levels of the last several years,” President Eisenhower said last week in his State 
of the Union message to Congress 

Ihe Fiscal 1961 budget will be balanced, and the Fiscal 1960 budget which closes 
on June 30 is expected to show “a favorable balance of approximately 200 million 
dollars,” Eisenhower said 

The national space 
Council, the Civilian-Military 
and Space Administration, has been found to be 
" will be made shortly, the President said 


National Aeronautics and Space 
and the National 
“deficient in certain particulars’ 
These are 


law, which created the 


Liaison Committec \cronautics 


and “suggested improvements 
expected to be sent to Congress this week. 


The President said the U.S 
not weaken the means of defending our institutions” 


‘possesses an enormous defense power” and will 


no matter “how earnest is 


our quest for guaranteed peace 
“It is my studied conviction that no nation will ever risk general war against us 
unless we should be so foolish as to neglect the defense forces we now so powerfully 
support,”’ the President said 
“our long-range striking power, unmatched today in manned 
Atlas intercontinental ballistic missile 
In fourteen recent test launchings 


In the past year 
bombers, has taken on new strength 
has entered the operational inventory 
at ranges of over 5,000 mi., Atlas has been striking on an average within two miles 
of the target well within the circle of total destruction.” 

Ihe President also cited “growing numbers” of nuclear submarines, 
Army strategic forces and Marine Corps 


is the 


he said 


“some to be 
armed with Polaris missiles; carrier forces 


divisions, etc., and said “continuing modernization of these forces is a costly but 


necessary process and is scheduled to go forward at a rate which will steadily add 


to our strength.” 


4 In space exploration—‘‘which is often mistakenly supposed to be an integral part 


of defense research and development’’—the U. S. “has made great contributions’ 
in astrophysics and space science in the past two years, the President said. The 
nation “is pressing forward” in development of large rocket engines for space use, 
but “our military missile program, going forward so successfully, does not suffer 


from our present lack of very large rocket engines,” he said. 
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Space Technology 


Explorer VII Reports Sporadic Radiation 


By Philip J. Klass geomagnetic storms to determine if the Despite the relatively course-grain 
same phenomenon was encountered data available from Explorer VII, it is 
Washington—Potentially significant © Forbush phenomenon, a sudde: - possible to see a direct correlation be- 
new data on trapped and cosmic radia- crease in cosmic ray count that I tween earth-measured weather condi- 
tion near the earth has been reported by near the time of a geomagnetic storm tions and satellite heat-balance record- 
Explorer VII, last of the IGY satellites, | then slowly returns to normal t ings. However, Dr. Suomi said that 
which was launched into a low altitude much more pronounced at hy t considerably more experience and better 
orbit last October by National Aero- tudes, Explorer VII has revealed. Near data will be needed before it will be 
nautics and Space Administration (AW earth's surface, where only high-eners possible to predict what conditions 
Oct. 19, p. 34). Limited heat-balance _ particles penetrate, the Forbush exist on earth, based solely on satellite 
measurements made by Explorer VII amounts to about 9%, compar th = data 
ilso have substantiated the usefulness a change of 200-300% encount Explorer VII is the first U.S. satel- 
of satellites for meteorological observa- Explorer VII at altitudes wher lite to be equipped with an instrument 
tions rgy particles are encountered, O'] l for measuring heavy primary cosmic 
hese and other highlights of scien- said rays—heavy atoms which are stripped 
tie findings, based on limited analvsis Ihe extremely sensitive thin-v \ of their external electrons and have 
of magnetic tape data obtained to date, ionization chamber detector t | very high energies. This experiment 
were reported here by scientists respon- aboard Explorer VII to measure X may shed light on the effect of solar 
sible for the satellite and its experi- and Lyman-alpha radiation fr t sunspot activity on cosmic radiation, 
ments. As of Nov. 28, the 92 Ib. Ex- sun have been swamped by 1 tion the effect of the earth’s magnetic field 
plorer VII had an apogee of 673 mi.and from the inner Van Allen belt t sh on high velocity charged particles and 
mi., and its period was which the satellite passes frequent on the chemical composition of the 





1 perigee of 34¢ 


101.3 min although scientists are still hopeful that sources of such radiation. 


Even more valuable results are ex- records obtained from passes out : 5 
pected during the coming year, particu belt may supply the desired sol nergy Spectrum 


larly on the long-term cyclic changes tion data The pulsed ionization chamber em- 
in radiation near the earth. Explorer The experiment has not | ployed counts the number of particles 
VII's telemetry transmitter, operating total loss, however, since th tive striking the detector and sorts them ac- 
at 20 me., is expected to transmit for detectors are providing fine-structur cording to their atomic number to 
1 total of at least 12 months before its data on the radiation intensity of f provide an energy spectrum count. 
solar-charged battery power supply gives trapped (Van Allen) radiation | Present detector sorts at three levels: 

Despite the comparatively primitive itomic numbers of 6, 9, and 16, cor- 
; : - earth heat-balance measurement Ex- responding to carbon, nitrogen and 
Operating Satisfactorily plorer VII was designed to make, t oxygen. Data obtained from this ex- 
sophisticated periment has not yet been analyzed in 


out 


lhe satellite and all its avionic equip- _ results indicate that mor 
ment appear to be operating satisfac- meteorological satellites now unde detail. 
torily without any equipment failures, velopment can recognize storn Additional reports cn Explorer VII 
according to Dr. Homer E. Newell, Jr... even on the dark side of the eart findings te date include: 
NASA assistant director for space sci- cording to Dr. Verner E. Suomi, of |  Micrometeorite detector, based on in- 


ences The batteries powering a 108 University of Wisconsin complete data analysis, indicates only a 


mec. telemetry transmitter gave out, as 

expected, after about a month’s opera- 
T ‘ s _— _ b | e * — > 

tion | USAF Studies Chemical Ramjet Missile 

Explorer VII radiation measurements 

have disclosed three interesting short- Washington—Air Force is considering development of a chemically fueled ramjet- 


term effect according to Brian powered supersonic low-altitude missile designated Project Clam as a means of 
O'Brien, State University of Lowa achieving this type missile capability before the generally similar nuclear ramjet- 
© Bursts of sporadic radiation were de- powered missile envisioned in Project Slam could be developed (AW Oct. 5, p. 27). 
tected near the inner edge of the outer Project Clam missile would meet the design range projected by the Air Force 
Van Allen radiation belt, while satel- for the Project Slam weapon, but Clam’s extreme range capability would be 


lite was passing over North America shorter. 


r 
The bursts, which are as intense as the Clam also could be used as a test vehicle for operational techniques and low-level 


background radiation level and last for guidance before the development of Slam as a flyable missile. Both Clam and Slam 
ipproximate lv 10 sec.. mav be related probably would require terrain-avoidance radar, since operational altitude of either 





to similar bursts of X-ravs that have project’s missile might be between 500 and 1,000 ft. 

been observed at lower altitudes bv bal- Meanwhile, USAF Air Staff has Slam proposals under study and is expected to 
select, possibly by spring, a single company to continue work on Slam. Selection 
is almost certain to be made from the three contenders now conducting Air Force- 
funded studies—Chance Vought, Convair and North American Aviation—each of 


loon-borne instruments, O’Brien said, 
but he emphasized that this is only 


spec ulation 
© New band of radiation between the which is interested in obtaining the weapon system management responsibility. 


two Van Allen belts was encountered Slam missile would be powered by Marquardt Corp.’s Project Pluto nuclear 
over South America on one day, Oct ramjet, according to present plans. Marquardt also probably would supply the 
18, during a geomagnetic storm. The propulsion package for Project Clam’s chemical ramjet if that project is initiated. 
phenomenon is similar to radiation de- Slam originally was Chance Vought's designation of its effort in the nuclear- 
tected by Explorer IV during geomag- powered missile study. North American’s designation for its project effort was 
netic storms in 1958. Scientists have Bolo; Convair’s designation was Big Stick. Slam is the designation now generally 
not vet had the opportunity to analyze accepted by the Air Force for the project 

Explorer VII data obtained during other 
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Aircraft president. 


turbofan which also has VTOI 





> on ‘Ve . . 
United, Snecma Sign Licensing Pact 

Paris—License agreement covering manufacture and sale of nearly all the Pratt & 
Whitney family of turbojet engines has been completed between United Aircraft 
Corp. and Snecma, French nationalized aircraft and engine manufacturer. 

A major advantage is that the licensees will make a nearby source of engines and 
spare parts available to Pratt & Whitney's European airline customers who did 
not want to establish their own shops, according to William P. Gwinn, United 


License involves the J57 and J75 turbojet engines now 
the Boeing 707 and Douglas DC-8 jet transports; the JT3D-1 turbofan of 17,000 
Ib. thrust and the JT3D-3 turbofan of 18,000 Ib. thrust for the Boeing 707-720B 
transport (AW Jan. 4, p. 37), the JT12A, 3,000 Ib. thrust engine and the JTF-10A 
and STOL application. 

Under the agreement, climaxing negotiations started last spring (AW May 4, 
p- 30), United will acquire a 10.9% interest in Snecma and will be represented on 
the French company’s board of directors, a unique arrangement since Snecma is 
owned by the French government and United Aircraft is privately owned. 
was made for nine years and is subject to renewal. 

The J75B originally was ordered for the Dassault Mirage 4B atomic strike bomber 
but the aircraft’s production still is under a French budgetary cloud (AW Dec. 7 
p. 29), and the 10-engine order was canceled. 


~owerlng versions of 


Agreement 








single large-area puncture, about 
of the 
believed to have occurred during launch 
rather than being caused by a microme 
teorite while in orbit 

e Exposed solar cell opcrating 

the usual quartz window to pro 

from micrometeorites and radiation \ 
operating satisfactorily after | 
in orbit. However, the satellite doc 
not pass through th« 
regions of the radiation belts becaus« 
of its low orbit altitude and therefor 
is not exposed to maximum radiation 
hazard. 

e Temperature stabilization 

and its payload, using entirely | 
techniques, has proven extremel 
cessful, according to Gerhard Heller of 
the Army Ballistic Missile Agency 
Telemetry data from ABMA 

station indicates that during tl 
days of operation the transmitt 


area of one cell, and this is 


weck 


most intens 


tracking 
r¢ first /5 
perature varied between 16 and 
From Nov. 1 to Dec. 15, transmitter 
temperature remained at 18C 
variations of no more than tw 
Skin temperature measurem 
vary more widely 
earth position relative to the sun, | 
ranged between —5 and +53 
limited data analyzed to date 
Satellite spin rate, which wa 
450 rpm. at launch and dropped 
around 360 rpm. when the 
whip antennas were extended in orbit, 
only rpm 
two 


with  satellit 


ibout 
to 
telemetr 
has decaved by about 10 
during the first 
months of flight. 

Dr. Newell announced 
agency will soon make available 
dividual experimenters in any 
the telemetry code used in Explorer 
VII to enable them to record and 
decipher the  satellite’s telemetered 


and one-l 
that 


to in 
country) 


30. 


directed 


data 


NASA 


particularly 


Requests hould be 
in Washington. The agency 


} 
anxious to enlist the 


sistance of experimenters in those areas 


try 


where it does not now have telemet 


stations These areas include 
entral Africa, the South Pacific 


Union and (¢ 


ground 
India, ¢ 
the Soviet 


China 


Air Force Cancels T61 
Development Program 


Washington—Air Force has formalls 
terminated development of the Allison 
[61 6,500 shp. turboprop engine and 
its Acroproducts propeller after a three 
month period of uncertainty 

Contracts for: 16] development cx 

early October ifter a tw 


ommutust 


ind, 


weck waiting period, they were extended 


through Nov. 30, keeping alive the po 
ibility of the development of a large 
transport for another 45 
Oct. 19 p +9 The Lock 

Hercules freighter aircraft 
[61 as the power 
plant under primary consideration 

\ total of $37.5 million has been 
spent on the T6] 

Budget discussions in the Pentagon 
since the T61 contract extension ran 
out Dec. | apparently also have 
nated the turboprop transport 
the military planning picture. Lack of 
military sales to help development cost 
dims the commercial future of the T6] 
ind the Super Hercules unless Con 
gress provides financial support 

Sen. A. S. Mike Monroney (D 
Okla.) plans to introduce a bill during 
the next session of Congress designed 
to create a modern civil air transport 
fieet that could be placed in military 


turboprop 
lavs (AW 
heed Super 


was laid out with the 


elimi 


fr mn) 


service within 6 hr. Monroney sees 
the need for a fleet of aircraft large 
enough to transport several divisions 
of troops and their equipment any 
place in the world “almost overnight.” 
The bill Sen. Monroney will intro- 
duce calls for the Civil Aeronautics 
Board to guarantee loans of up to 
75% of the purchase price of an ap- 
proved cargo aircraft, with the airlines 
making a 25% down payment. The 
loans would be repaid over a period of 
10 vears, with a maximum of $75 
million available to a single carrier. 
The approved aircraft Sen. Mon 
ronev has in mind for government 
1 transport that would 
enable carners to operate at rates of 
less than 10 cents a ton mile and 
still produce a profit. Lockheed has 
planned the Super Hercules for this 
type of operation. The Monroney pro 
posal is the product of combined efforts 
by the Aviation Subcommittee of the 
Senate Interstate and Foreign Com- 
merce Committee, the Federal Aviation 
Agency and the military services 


loans would be 


Sabreliners to Get 
New Radar Equipment 


North American Aviation will equip 
ix T-39 jet Sabreliners with North 
American's Autonetics Division-devel 
oped fire control radar, doppler radar 
ind other components including several 
pilot displays, for training several Re 
public F-105 fighter pilots simultane- 
ously in use of the equipment 

First production T-39 is scheduled 
for April rollout; first flight will be May 
23. Company has not decided whether 
to re-engine the prototype Sabreliner 
with Pratt & Whitney J60 (JT712) en 
production planes will 


gine which 


Carry 





AMC Shifts 

Washington—Air Materiel Command 
plans to close two Pacific air materiel 
areas and shift Pacific area headquarters 
from Hawaii to Japan by Apr. 1. 
Materiel 
transferred 
Tachikawa 


Headquarters, Air Force, 
Pacific Area, will be 
Wheeler AFB, Hawaii, to 
AFB, Japan, on Apr. 1. At the same 
time, a AMFPA group will be 


coordinate 


trom 


small 
established in Hawaii to 
AMC activities in the Pacific with Pacific 
Air Force and Pacific 
quarters 

AMC will close headquarters, North 
em Air Materiel Area, Pacific, at Tachi 
kawa AFB on Apr. 1, 
will be continued by the 
AMFPA, as will support responsibilities 
of the Southern Air Materiel Area, Pa- 
cific, at Clark AFB in the Philippines. 


Command Head 


and its functions 
relocated 
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SWALLOW wing semispans, in supersonic configuration, fold back to align with the delta planform of forward fuselage. 


Swallow Controlled by Engine Deflection 


By John Tunstall 


London—Decfl 


OmMMmMtuni 


Vicker team 
on the de 
landing 
mhguration 
ind powered bi 
turborct 
vas gencrally as 
ent this version was di 
*kesman for the aircraft 
not confirm or amplifs 
gn details hinted 
talk 

ial variant 

the Orphe is bemg prepared for 

Swallow val project. It will be in 
ime static thrust categorv as the ountet 
urrent production engine but will have enter of 


ome material changes to meet higher tained 
ompressor temperatures The company Four On 


is proposing the same engine for an un ibove and | v the wing in tw 
foreign supersonic airframe cal pairs, « pair being locat SWALLOW transport version, shown by Dr. 


upersonic configuration the feet inboard of the wing tips. |] Wallis, would carry 60 passengers. 
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First Polaris Submarine Commissioned 


U. S. Navy’s first fleet ballistic missile submarine, the atomic-powered George Washington, 


has been placed in commission; submarine is shown undergoing sea trials 


Missile com- 


partment contains 16 Polaris launching tubes (AW Sept. 28, p. 37) and is located just aft 
of the conning tower. Tubes are positioned eight in a row. 


folding arrangement requires the en 
gines to be free to swivel in azimuth t 
maintain the thrust direction constant 

An extension of this swivel mounting 
so that the engines were also free t 
pitch, inspired the control concept of 
deflecting the main engine thrust line 
to provide three-dimensional thrust con 
trol components. 

‘The vertical engine 
azimuth to provide yaw control 
pitch differentially for roll, and pitch in 
phase for longitudinal control 

In earlier models it is believed that 
the engines were located farther out at 
the tips but could be moved fore and 
aft in their mountings to alter the ait 
craft center of gravity 

Very brief film excerpts shown bi 
Dr. Wallis of the large 
used in the subsonic devclopment fl; 
ing were claimed to illustrate the sta 
bility of the unswept configuration 

But some aecrodynamicists in Britain 
still question the stability of the project 
and its control system in this slow 
speed configuration. Dr. Wallis said h« 
was unable to show any flight films of 


pairs swivel in 
and 


Ver\ model 


32 


the model in its supersonic configura 
fion owing to security 

[he models 
tabilized are 
stationed well upwind on the 


which iT not ut 
radio-controlled by tw 
men, one 
controlling the aircraft 


runway center 


in azimuth and the other commanding 
the aircraft in pitch at the touchdown 
irca. The first model, known as Wild 
Goose was from a rocket 


fired trolley ] 


launched 
ind had wings of 
it the rear of a con 


niabl 
mounted 
ventional fuselage 

It was also tailles 
were mounted in the 
Control of this 
varving the incidence and 
semispan Later 
models, however, showed the full Swal 
and took off under 


geometry 
but it 
motor 
model ippe i! 
ichieved bi | 
weep of the wing 
low configuration 
their own thrust 

None of the models appeared to have 
horizontal or vertical stabilizers or or 
thodex control surfaces 

In a dramatic account of th 
flight of the first model of this 
series Dr. Wallis described 
trials team forgot to make certain pre 


maiden 
later 
how his 


flight connections in the model which 
resulted in the aircraft being unable to 
respond to roll signals. The model 
made a maximum duration flight from 
a disused Cornish airfield into the Eng 
lish Channel and the recovery opera 
tions were bungled. ‘That was enough, 
said Dr. Wallis, to immediately 
the government to cancel the whok 
project (AW June 9, 1958, p. 51). Ac 
cording to reports, less than $2 million 
had been spent on the project up to that 
date. Work was resumed about a year 
later with joint British and U S. back 


ing 


Bell’s Model 47s 
Modified for 1960 


Hurst, Tex.—Numerous technica] im 
provements will mark Bell Helicopter 
Corp.’s 1960 line of commercial mod 
els. Company is readying three different 
rotary wing aircraft for public showing 
early this year. Three tvpes includ 

Model 47J-2, which will fe 
Lycoming VO-540 engine, pr 
power than the earlier 
version: 240 hp. for takeoff and 220 
hp. continuous ratings. Indications ; 
that these ratings will be appro, 
increase later in the vear. New 
will also have a fixed elevator 
lightweight skid landing gear 
action throttle, tinted Plexiglas in door 
panels as well as the bubble canopy 
improved carburetor air filter, induction 
vibrator for improved starting and dual 
New model will carn 


of $72,500 and 


Cause 


iture a 
widing 


more i lable 


breaker magneto 
1 domestic list price 
be available in March 

Model 47G-2 for 
main rotor bladk " 
equipment. These formerh 
tional. The helicopter will also featur 
heavy-duty tail gear box 
cabin ventilation and defog 
longer-life engine mounts 
ibrator on ignition for improved start 


ing, tinted bubbk 1 


1960 will have 
tandard 


were op 


metal 


i new rotor 
improved 
ging system 
and dooft panels 


tandard items, contoured seat cushion 
ind relocated eat belt 


Available a 


compartment kit 


providing 
optional 


greater seat room 


will be a_ baggage 
mounted on the tail 
ind custom upholstery by Horton & 
Horton. Availability of the 1960 
17G-2, 1 domestic list 
price of $40,500, will be this spring 
Model 47G-3 (AW Nov. 16, p. 79 
will sell for $44,500 domestically. Th 
machine is scheduled to start its formal 
certification flight test program carh 
Bell will not consider a 


produce a 


rotating he icon 
model 


which wiil have 


this month 
decision on whether to 
+7G-3 modification kit for current 
earlicr Model 47 until the 
certihcation program on the new air 
craft is completed and the helicoptes 
is on the market. Initial 47G-3 de 
scheduled for March 


operators 


liveries ar 
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FAA Says Decca Fails to Meet Needs 


Washington—Federal Aviation Agency _ right steering indication of his position vided accuracies comparable to those 
last week released a preliminary state- relative to a preselected course, the obtainable with an automatic direction 
ment that its flight evaluation of the Decca flight log shows present airplane finder, but at Boston the position in- 
Decca Mark 10 navigation system indi- position and its previous track. formation was not usable for a simu- 
cates the system falls short of the In the decade-old battle between the lated instrument approach. 
agency's requirements for an IFR navi- — two navigation systems for internat | © Preprinted course is required to give 
gation aid for fixed-wing aircraft. Basis acceptance, VOR supporters frequently the pilot sufficient position accuracy 
of the FAA statement was first reported have leveled this criticism at D for holding and for homing between 
by Aviation Weex in its Jan. 4 issue while supporters of the latter hav t fixes. 

(p. 27). cized VOR because it does not give t ¢ Manipulation of Mark 10 controls 

The FAA did not comment on the _ pilot a pictorial display of aircraft vas found to be “relatively cumber- 
hyperbolic navigation system perforrs- sition. The U.S. answer is that 1 some” on 22% of the routes flown. 
ince as a helicopter navigation aid in suitable pictorial displays have | The FAA statement says that before 
i high density terminal area, the origi- veloped and can easily be pro I the tests each pilot was given a thor- 
nal purpose for which the network was VOR users want them. The Brit uugh course of indoctrination to ensure 
installed in the New York area they could add a steering-type in tor familiarization with the Decca system. 

At mid-week, one FAA spokesman for Decca if desired. It is general Che evaluation tests were conducted 
aid privately that the release may ceded, however, that the latter long four carefully selected routes 
have been premature. The full test greater technical problem than ad vhich presented most of the naviga- 
report has not yet been approved by _ pictorial display for VOR tional problems normally encountered. 

director of FAA's National Avia The FAA ‘statement says that Mhese included holding patterns, hom- 
tion Facilities Experimental Center 61 of the test routes flow t ng, operational compatibility with ex- 

NAFEC), which conducted the tests, tests, “the pilots reported failure of t ting air traffic control systems, track- 
ind is not scheduled to be transmitted cquipment to provide the n ig, flight log chart management, 
to the chief of FAA’s Bureau of Re navigation intelligence to use t verage of various charts and the degree 
earch and Development until later this | tem continuously as a primary IFR » which the pilot could stay within 
nonth gational aid.” the airway width of 10 naut. mi. 

iid the results of its tests in a a ‘ Decca officials in London expressed 

ir C-131 “verified that the cock. FAA Lists Shortcomings rprise that FAA had issued its pre- 
trumentation of the Decca Mark Major shortcomings of th minary summary of test results when it 
10 does not fulfill the requirements of | Mark 10 cited by the agency it had not yet established a date for re- 
in aircraft steering device, since, in ad @ Deviations of the tracking pen ising the full report. The company 
dition to other factors, pilots were un- flight log display causing incorrect d that “some of the comments in 
ble to maintain a constant heading gation information to be present preliminary statement do not ap- 
without the aid of other instrument the pilot ir to stand up to superficial examina- 
Pilots also were unable to change to a @ Loss of zone identification o tion” but added that it would decline 
new course without referring to other it intermediate ranges at whicl further comment until it had had the 

rcraft instruments.” factory coverage was expected portunity to study the report itself. 

This criticism of the Decca system ¢In simulated instrument approaches Some observers, however, pointed 

not new. Unlike VOR (omnirange), made at New York's Idlewild and | it that, when the New York Decca 
which gives the pilot a continuous left- Guardia airports, Decca Mark | installation was announced by FAA 


French Epervier Fitted With Bastan Turbine 


Morane-Saulnier 1500 Epervier colonial police plane has been fitted with a three-bladed propeller which is driven by a 700 eshp. Turbo- 
meca Basten turbine engine. Prototype Epervier was powered by a 386 eshp. Turbomeca Marcadau turbine driving a two-bladed pro- 
peller (AW May 26, 1958, p. 32). Note under-wing provision for external stores on plane in foreground. 
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Administrator E. R. Quesada in Janu 
ary, 1958, he emphasized that the pur 
pose of the tests was “to determine to 
what extent a hyperbolic system will 
expedite helicopter operations in a high 
density terminal area” (AW Jan. 27 
1958, p. 41 As a result, smaller an 
tennas installed than normally 
employed in a Decca chain, giving an 
effective radiated power that is only 
one-fifth that of the English De 
chain. This is one possible explanation 
for the tracking pen deviations reported 
by FAA. 

The observers also noted that the 
New York Decca chain has a_ base 
length of about 50-60 mi., considerabh 
shorter than regular installations, which 
reduces the accuracy of the at 
distances of 100 mi. or more 
which the New York Decca 


are located was purchased shortls 


weit 


system 
Land on 
Stations 
after 


Space Technology 





World War II when the British com- 
pany hoped to make an installation for 
use by ships in the New York area 
where short base-length accuracy was 
more than adequate. 

Under these conditions, 
says, even the most ardent Decca sup 
claim the New York 
chain could provide instrument ap 
proaches 200 mi. away at Boston 

It is reported that the loss of zone 
identification noted by FAA was duc 
to a low-frequency noise level in the 
New York area which proved consider 
ably higher than that encountered in 
the London and other areas where 
Decca is installed. A Decca technician 
reportedly made an adjustment on th 
Mark 10 receiver to compensate for 
this condition in October. It is not 
known whether the condition persisted 


one observer 


porter would not 


after the fix was attempted 


Navy Studies Lyman Alpha veg 


Cf omega il ibora 
intity of 


hetu 


Washington—N 
torv has discovered a large qu 
relatively 
earth and sun in 
studies of the Lyman 

elength 

New data on the Lyman 
were obtained from an Arob 
launched at White Sands M 
in July as part of Interna 
physical Cooperation 
extension of IGY 
sults were reported t 
American Astronomical 
NRL scientists Dr. Ri 
James D. Purcell 

Experiment provid 
Lyman alpha sy 
gen in the ultraviolet wavel 
Profile of the Li 
cates it is very wide 
ind that it i 
ferent frequencies, 
lower than those 
gen atoms in the laboratory. T] 
tion results from doppler eff 
temperatures in the sun 
itoms, electrons and protons are mov 


cool “aoa 
soundit 


| 
ulpha 


trum 


man alpha 
icludes a numb 
both higher 


coming from 





Tiros Launch Delayed 


Washington—Initial launch of Na 
tional Aeronautics and Space Adminis 
tration’s Project Tiros meteorological 
satellite has been postponed until late 
February or early March. Previously 
scheduled for a Jan. 12 launch date (AW 
Nov. 23, p. 35), Tiros will be launched 
into a 400 naut. mi. circular orbit by a 
Thor-Able vehicle. Payload 
up to three television cameras for scan- 


may Carry 





ning earth weather conditions. 








34 


ing outward and 
to | 


inward at speeds up 
million mph 
The two-angstrom width of the lin 
s a temperature in the 40,000C 
ording to NRL astrophysicists 
Morton and Kenneth G 
This is taken as an indicati 
itoms continuc fo cx 


ndicate 
range, acc 
Donald, C 
Widing 

that hvdr 


in the sun far 


gCcn 
out in its chromosph 
tempcratur iS VCT\ 

rises a litth 
into 
into 


oms split 
| Zo off 
which rea 


o and is 
Allen radiation belt 


Hydrogen Bank 


Films of the 
shower 1a nearly blank area in the cen 
r of the line, indicating that there 
1 large bank of relatively cool hydroger 

babe en the earth and sun. This hydro 
gen is so cool—probably between 1,000 
ind 2,000C—that it doesn’t emit radia 
tion itself but acts as a filter and 
ibsorbs radiation traveling from the sun 
to earth 

Degree of blackness of this core pro 

vides the first direct 
the amount of hydrogen between th 
earth and sun, according to NRL, and 
Dr. Phillip W. Mange interprets the 
data to require about 10 million million 
itoms in each column an inch squar¢ 
extending from the sounding rocket to 
the sun 

Some of the hydrogen atoms prob 
ibly come from the sun, but NRL said 

most of them from the earth 
Escaping into the atmosphere from d 
caying matter, marsh gases rise and 
eventually reach rocket altitude, 


: 
Lyman alpha 


measurement of 


come 


as does 


some water vapor. At that point, sun- 
light breaks the molecules down and 
releases hydrogen atoms. 

When the light hydrogen atoms 
reach an altitude of about 300 mi., they 
are moving fast enough to escape the 
earth’s gravity, and they travel into 
space and into their own orbits around 
the sun 

Presence of a hydrogen cloud was 
first suspected by NRL scientists from 
rocket experiments in 1955 when they 
measured the sky at night and found 
it brightly aglow in Lyman alpha. This 
was taken to indicate a cloud of atomic 
hydrogen, and this cloud has now been 
scen blotting out part of the ultraviolet 
emission. 


French-U.S. Space 
Plan Hinges on Funds 


Paris—Lack of funds may prevent 
France from cooperating with a Na 
tional Acronautics and Space Adminis- 
tration proposal to establish a te lephon 
network between North America and 
France via use of reflecting satellites 
General outline of the proposal was 
1 in Paris by the French Com 
n Space Research. This group 
is other French science organ- 
is backing the project. But 
rtain the government will 
the necessary financing. French 
es estimate the cost at about $2 
llion 
Initial phase of the 
ng to French source 
inching of 
hich would orbit east-west 
irth at an altitude of 600 mi 
Each satellite would be ab 100 ft 
n diameter and be made of plastic 
Signals 
would be transmitted from a station on 
the U.S. ] Coast, reflected off the 
satellite belt, and picked up at a receiv- 
ing station in France, probably located 
Rochelle on the French Atlantic 


ill isn’t ce 


iround the 


vith aluminum — sheathing 


coast 

The French station, in turn, would 
be equipped with transmitters for send- 
ing telephone messages westward across 
the Atlantic. Such a method, French 
sources claimed, would be considerabls 
cheaper than laying additional marine 
cables. This would be true even assum- 
ing the necessity of launching a new 
satellite on a weekly basis to keep the 
satellite belt in good operating condi 
fon 

The NASA proposal is one of several 
made to European countries, uotably 
Great Britain, West Germany and 
France The idea is to spread U.S 
technical advances among NATO allies 
ind also to help finance the cost of 
NASA research. Proposed satellite net- 
work would yield scientific, military and 
civil results 
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insight 
at 


milliseconds 


recorded with Brush operations 
monitors. Multiple high-speed 
events are reported in writing 
within 4 milliseconds of occur- 
rence—to establish the basis for 
split-second, million dollar de- 
cisions necessary in today’s com- 
plex control systems. Up to 120 
separate “on-off” event signals 
are monitored and permanently 
recorded on a chart only 12” 
wide. Fixed-stylus electric writ- 
ing provides sharp, reproduc- 
ible traces of uniform clarity. 
Chart speeds from one to 250 
mm/sec permit a precise inter- 
pretation of all events, with 
resolution up to 500 signal 
changes per second. For military 
or industrial analysis and control, 
no direct writing recording sys- 
tem can match the capabilities 
of Brush Operations Monitors. 
Write today for complete speci- 
fications and application data. 



































brush INSTRUMENTS 


DIVISION OF 


 memeymmmmnarmana \ 
37™* AND PERKINS | CLEVITE |} CLEVELAND 14, OHIO 


Cosroaation 





in direct 
writing 


systems 


only Brush 
eliminates 
compromise 


Avoid a “second best”’ choice. Get exactly what you need. Only Brush permits 
selection of ... Writing Method ... ink, electric or thermal .. . 

Trace Presentation .. . curvilinear or rectilinear ... Configuration .. . vertical or 
horizontal, rack mounted or portable models. Also... chart speeds from 

50’’/sec to 10’’/day . . . functionally designed control panels . . . readily accessible 
components for fast inspection, simple adjustment . . . complete, easy to understand 
operating manuals. Get the industry’s most advanced design concepts. You never need 
compromise when you specify Brush. Complete information at your request. 


—_ brush INSTRUMENTS 


VISION OF 


es \ 
37T4 AND PERKINS § CLEVITE CLEVELAND 14, OHIO 


COonmPoRation 








Just name the tensile strength... 
SPS offers a tension bolt and companion locknut 
for every application up to 260,000 psi 


60,000 psi 

PS Hi Psi 
EWB 26 12 

i t external 
| wrenching bolt 
#10 through 


bh 








COMPANION LOCKNUT 





180,000 psi i 
NAS 624 12 


point external 
, ' 

yar ra ne PS Feather- 

— iV inroug ‘ 


125,000 ps 
AN 3 hexagon 
head bolt— #4 
through | inch 


SPS Feather 
weight hex 
locknut—— 
FN 12 


AIRCRAFT / MISSILE Division $ 





160,000 ps 
NAS 144 in 
ternal wrench 
ing bolt—#10 
through | 
inch 





160,000 psi 
high fatigue 
strength 

MS 20004 in 
ternal wrench 
ing bolt—#i0 
through | 
inch 


nch 


SPS Featherweight 

point external wrench 
“4 chnut<FN 22 
Companion to NAS 144 
MS 20004. NAS 624 
SPS Hi Psi EWR 2 

and SPS Hi P Lwe 


7? hal 
22 bolts 





Tension bolts and locknuts shown (a 
fraction of the complete SPS line) are 
serviceable to 550°F. Other fasteners 
are available for service through 1600°F. 
Whatever your particular requirements, 
SPS can offer a bolt and locknut com- 
bination certified for high mechanical 
reliability. For complete information, 
write SPS—manufacturer of precision 
threaded fasteners and allied products 
in many metals, including titanium. 


JENKINTOWN 3, 
PENNSYLVANIA 


SPS WESTERN, 
SANTA ANA, CALIFORNIA 





TACTICAL GOMMUNICATIONS: 


...'Forward the Light Brigade! 
Charge for the guns!’ he said, 
Into the valiey of Death 

Rode the six hundred, 


* +» .Was there a man dismay'd? 
Not tho’ the soldier knew | 


CRIMEA ~~ Fresnotte mane tonne 
Theirs not to reason why, 
1854 Into the vattey of Opets 
Rode the six hundred, 





One of a ' 
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advertisements OMMUNICATIONS 
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incidents Ops 8 
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through 
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United Air Lines DC-8 turbojet 
transport made an emergency landing 
last week at Buckley Field about 10 mi 
cast of Denver during a San Francisco- 
Chicago nonstop flight with 85 passen 
gers aboard. Failure of the hydraulic 
system forced the landing at Buckle, 
vhere United is training its jet flight 
rews. No passenger or crew injuries 
vere sustained, and the plane was onh 
lightly damaged. ‘Tires on all cight 


vheels blew out as the pilot attempted: 


to maneuver the plane to bring it to a 
top 


Acrolab Development Co., Pasadena, 
Calif., has been acquired by Rvan Acro 
nautical Co Acrolab, which will con 
tinue operations at Pasadena as a 
wholly-owned Ryan subsidiary, has been 

ngaged in work on multistage high alti 
tude sounding rockets and space probes 
ind rocket-fired free flight dynamically 


] 
imilar models 


Rocketdyne Division of North Amer 

in Aviation, Inc., will lay off some 
600 empl ves, most of them engineers 
during the first half of January. The 
ompany said the layoff is due to a 1 
luction in development work supported 
by the Air Force and National Acronau- 


tics and Spacc Admini 
number represents approx 
of Rocketdyne’s total empl 


Link Aviation has won 
fringement suit brought aga 
Curtiss-Wright in the area 
flight simulators. Suit wa 
vears ago at the time Link 
to sell jet transport simulat 
lines. Its previous electron 

iles had been to the governn 
tiss-Wright, which original 
infringement of 120 pa 
later reduced the figure 
Court in Northern District 
York has ruled none was n 


Grumman Aircraft will pr 
twin engin iracker anti 
warfare aircraft for Italian 
naval forces, under a Sl¢ 
tract from Navv Bureau 
Weapons; aircraft will be for 
the two countries under the 
tual Assistance Program 


Kollsmann Instrument 
formed a West German 
Kollsmann Luftfahrt | 


GmbH, at Munich. Compam 


ments are being used in 


Sweden to Evaluate Seacat Missile 


Model at left shows configuration of a proposed launcher for Short Brothers & 
Harland’s Seacat surface-to-air guided missile (right). Swedish Admiralty has 
ordered several Seacat missiles for evaluation. The weapon is being developed as 
a close-range anti-aircraft weapon for the Royal Navy under a Ministry of Aviation 


contract (AW Oct. 26, p. 83). 
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l-104G and Fiat G.91 aircraft being 
phased into West German air force. 


Northrop N-156F now is flying with 
General Electric J85-5 powerplants 
without afterburners. Recently, air- 

raft reached Mach 0.94 at 15,000 ft. 
in level flight with these engines, which 
ire not vet being extended to full de- 
sign thrust rating. No. 3 T-38 Talon 
trainer is due to be ready this week. It 
will have the J85-5 small turbojets with 
ifterburners, first of the production typ« 
engines to be installed and flown in the 
Northrop airplane. 


National Airlines DC-6B crashed in 
i swampy area near the coastal town of 
Bolivia, N. C., last week, killing 29 
passengers and five crew members. The 
plane was put into operation as a re- 
placement for a Boeing 707 turbojet 
transport leased by National from Pan 
American which had been withdrawn 
from the schedule because of a cracked 
windshield. The plane left Idlewild 
\irport at 11:50 p.m. on a nonstop 
flight to Miami and was last heard fiom 
in a 2:27 a.m. radio report. A National 
spokesman said the airplane “definitely 
disintegrated” in the air 


Rolls-Royce has guaranteed a mini- 
mum thrust of 20,250 Ib. for the Mk. 4 
series Conway R.Co.42 bypass jet. 
Original Conway series developed 
16,500 Ib. 





AIR TRANSPORT 





Atlantic Carriers to Renew 


New meeting scheduled in last-ditch effort to avert 
threat of open-rate battle on U. S.-Europe routes. 


By L. L. Doty 


Washington—In a last-ditch effort to avert the threat of an open-rate situ 
ation on North Atlantic international airlines have decided to mect 


within the next two wecks to tackle the thorny fare issue in tl 


routes 
this area once 


again. 


The surprise move—brought about by from at 


thirds of the carriers serving the North Atlantic 


growing pressure 
1 ful 


conreren 


will not evolve into 
Assn. traffic 
extraordinary session, of which the time and place will be set this w 
confined strictly to the North Atlanti 

Regular annual meeting of the [AT 
traffic ned—not 1 hicl ! to the decisior 
cessed—in North 
Honolulu 
wavs Corp 
unilateral 
present fare level for an 
least (AW Oct. 19 p. 35 ig iting 
BOAC is expected to be mot lia ljournment 
tory on North Atlantic t tl 
specia t 
feel that a compromis ion will b Europe, North and South An 
reached in f da e Carriers opposing the British positi 
is not expected to releut in i inoth 
for extension of economy far 
serving the Far East and Africa 

As a consequence, an open-rate situ vers demanded 
tion is still threatened on th rou ilso was decided that no mail 
after Mar. 31, the date existing taken unl there 
expire. Here is a summary strong evidence that such a mov 


meeting of the Internationa! Air ‘Transport 


conference adjou! 
deadlock last Oct in the special 
when British Overs 


refused to budg 


xCSSION 1 


® Split between most British ( 
BOAC 


virline n th t 


i 


carriers, led b 
IATA 
y conhguration issu 
f the conferet 
Only rat losed w 
to routes in the Middl 


gainst retaining tl vealth 


stand i 


session—ana mi ppiving 
1 matter 
cided igainst holding 
tor conference Mar. 31 unl 
least two-thirds of the conferen 


mnother meeting 


before 


he issue would be 


of the ever Wd 








ee 


* Ta, Sacer 


Eastern DC-8 to 


its first turbojet service on the Miami-New York route later this month. 


Fare Debate 


would produce some effective results 
© British government policy on fares 
revealed following the Honolulu con- 
ference supported a widespread industry 
belief that BOAC was in no position 
to make any compromise on ifs posi 
that further talks would b« 
Minister of Aviation Duncan 
told Parliament late last 
it was the government's avowed 


tion and 
fruitless 
Sandys 
that 
purpose to establish economy-class fare 
m routes to the West Indies, Africa 
ind the Far 1 level 1 20 
below current tourist rate 

@ Seating configuration issue more than 
problem is the ket that 


reopening of ¢t 


ycal 


} rate 


l factor 


ks on 


1 
Carrict 


pring 
Without 
standardized 
d and fev 

| the 
guration 

ry it ‘ 
illegal if IATA st 


om pt titor 


h yuld v' 
British Stand 
Th British , h 
clas nhiguration on all 
mayjorit f 
woul lik to sce tourst-cias 
climinated. General feeling now 
the British are ready to drop 


nposition to th 
ld 


Fly Miami-New York 


Eastern Air Lines has taken delivery of the first of its order of 16 Douglas DC-8 transports (AW Dec. 
National Airlines will take delivery of the first of its order of three 


, p. 43) and plans to schedule 


DC-8s on Jan. 22. The airline wanted concurrent delivery with Eastern but was unable to have this provision inserted in its contract 
with Douglas Aircraft Corp. National, however, has been leasing Boeing 707 turbojets from Pan American World Airways for the 


Miami-New York run and did not push the concurrent delivery provision. 
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Varig Operates New York-Sao Paulo Caravelle Service 
Varig last month inaugurated Sud Aviation Caravelle jet service between New York and Sao Paulo, Brazil, with stops at Nassau, Port of 
d, is flown on twice-weekly schedules from New 
with 35 seats. Varig expects to have Boeing 707- 
estic or other international runs. Flying time from 


rer 


ee - 


Spain, Belem and Rio de Janeiro. The French two-engined jet, shown above at Id 
York. The Brazilian carrier's fleet totals two Caravelles, operated in all-first-class s 
420 jet equipment on the route this summer, when Caravelles will be pulled off f 


New York to Rio is 14 hr. 10 min. 


inflexible attitude and negotiate in 
ind-take atmo phere 

Wa North American Wrict 
has taken the big step and de 
climinate both first-cla nd 
n its aircraft by offer 
ind econom plan 
ision was reached on 
ith the high peed f 
the majority of tourist 

the les: expensi 
economy-plan seat 


} 
expensive but slight! 


ilso feels that the ex 
vunt traveler will always select 
sh de luxe seat in preference to 
la cat whenever there is a 
despite the difference in_ price 
carners, however, will, if an LATA 
igreement is reached, decide upon a 
configuration that will include onh 
economy and first-class seats with a 
smattering of de luxe or sleeper seats 
Operators of piston-engine aircraft are 
hoping to win concessions that will per 
mit them to install a more spacious 
seating arrangement at standard fares 
than are offered in the turbojets and 
turboprops 
Actually, BOAC is bowing to British 
demands for a three-class service be- 
cause a number of United Kingdom 
industrial and business firms and gov- 
ernment bureaus want their repre- 
sentatives to travel in a class above the 
tourist level but do not want to bear 
the high cost of first-class or de luxe 
travel. On the fare issue, the airline is 
acting under a mandate from the gov- 
ernment. 
The British government believes that 
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Why Open Rates 


Rate on the North 
never cl the Hor 
cence I 1s VY are 0 { 
rate ppiving to routes 
British want to see econor 
idopted and because of th 
dependence upon seating 

The British reportedh 
ready to relinquish at least 
their firm stand on the latter 
the only means of respon 
charges they have undermined 
chanism and effectiveness of tl 
trafhe conference by refusing 
promise on basic points 

\ spokesman for the British 
here told Aviation WEEK | 
government will continue to 
IATA and its traffic conferen 
emphasized that routes on 
BOAC is insisting upon low fat 
colonial or cabotage routes 
which do not fall under the juri 
of IATA since, from the British 
they were not international route 

The fact remains, howev 


many international carriers that do not 
fly a Commonwealth flag compete with 
BOAC on these routes. They now face 
in Open-rate situation and will be 
forced to start cutting prices to meet 
BOAC’s tariffs competitively 

Actually, in an open-rate situation, 
most governments may take unilateral 
iction and deny any carrier entry into 
their countries if they find tariffs filed 
by that carrier are damaging to their 

wn flag carriers. U.S. airlines have no 
uch protection 

Under existing laws, foreign flag 

irriers must file their tariffs with the 
Civil Aeronautics Board, but the Board 

powerless to suspend or even investi- 
gate those tariffs. The Board may sus- 
pend rates filed by foreign flag carriers 
nly if the fares are found to be dis- 
riminatory, and obviously no discrim 
ination is evident in a tariff that is 
offered internationally at an established 
level 

For several vears, the U.S. State De- 
partment has sought legislation seeking 
to give the U.S. government more au- 
thority in controlling fares, but U.S. 
iirlines, already under stringent regu- 
latory controls, have vigorously fought 
such moves. 

As matters now stand, no interna- 
tional airline is fully prepared to meet 
the heavy traffic volume that 1960 
promises to offer. Sales and promo- 
tional campaigns have been held back 
pending some decision on rates; tariffs 
have not been published; seating con- 
figurations have not been planned, and 
sales staffs are standing-by waiting to 
see the product they will have to sell 
once the rush to Europe begins. 
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Russians Rap Weather Snarls 
Along Aeroflot Siberian Routes 


Moscow—Russia’s vital trans-Siberian 
airline route can be thrown into neat 
chaos by localized bad weather at just 


one intermediate point, according to . 


the Red Air Force newspaper Sovets- 
kava Aviatsiva. 

The situation is blamed on 

factors: 
© Poorly-integrated meteorological ser 
ice and inadequate plane movement in- 
formation on the 4,250-mi. Moscow- 
Khabarovsk run. 
e Lack of flexibility in Tu-104 opera- 
tions which prevents efficient utiliza- 
tion of alternate fields when destina- 
tion points are closed down by weather 
¢ Inability of still-open airports to han 
dle the jammed trafic without pas 
senger hardships until the route is 
operative again. 

Sovetskava Aviatsiva quotes a Tu-104 
squadron commander as saving that 
through jet traffic on the trans-Siberian 
route was halted for several davs during 
November when the Irkutsk field was 
socked in. This shutdown in commer 
cial operations occurred although almost 
all the other airports on the line were 
open 

Result was that from 6 to 10 Tu-!04s 
were held at Omsk, Novosibirsk, Sverd- 
lovsk and Khabarovsk, where airport 
hotels and other accommodations wer 
insufficient to cope with the emergency 

“The fact is.” Sovetskava Aviatsiva 


three 


declared, “that our air transportation is 
still largely dependent on weather con- 
sitions. Low clouds, fog, rain and snow 
in the vicinity of originating or desti- 
nation airports hinder flights regardless 
of modern airborne and ground radio 
and radar equipment.” 

Maj. G. Smirnov,. the newspaper's 
correspondent, said it 1s recognized that 
l'u-104s are fast, comfortable aircraft 
He warned, however, that Aeroflot’s 
fast-growing trans-Siberian trafic should 
not be completely dependent upon 
these planes 

“The Tu-104 has higher weather 
minimums than modern turboprop 
craft. The jet’s ability to use alternat 
airports when the main destination 
closes down is also limited 

“Shouldn't turboprop II-18s, which 
have considerable range ‘and endurance 
and lower weather minimums, be used 
long with Tu-104s to expand trans 
Siberian service? Utilization of 
props would permit smoother and more 
regular operations, less dependence on 
weather conditions and the opportun 
ity to use alternate airports.” 

(Aeroflot announced the first I-18 
proving flights on the Moscow-Irkutsk 
run shortly after publication of the 
Sovetskava Aviatsiva article. It said regu 
lar I-18 service on this link, as wel! as 
between Moscow and Krasnovarsk in 
central Siberia, will begin “‘shorth 


turbo 





end of this month. 


portions of the airplane. 


of the Caravelle’s construction. 





Sud Discusses U.S. Caravelle License 
Pians for possible American manufacture of the Sud Aviation Caravelle twin 
turbojet transport were under discussion last week between Sud and two U.S. com 
panies: Convair and Douglas. Sud expects a final agreement to be reached by the 


Another possible arrangement being discussed by the French and U.S. manufac 
turers involves sales and after-sales service for the Caravelle by Convair or Douglas 

If a licensing agreement is worked out between Sud and one of the U.S. compa 
nies for production of the French jet, it might involve manufacture in France of 
The U.S. manufacturers would concentrate on building 
the rear fuselage and tail assembly under this possible plan. This part of the plane, 
if it included engine installations for General Electric CJ805-23 aft-fan turbojet 
engines (AW Jan. 4, p. 23), would represent the most difficult engineering portion 


The American manufacturers, in considering proposed Caravelle construction, are 
guarding against difficulties in converting drawings and parts to American pro 
duction methods, as hampered Fairchild in setting up production of the F-27 
Friendship turboprop under license from Fokker. 

Sud and General Electric met with Convair last Wednesday at San Diego to dis 
cuss the Caravelle Mark VII proposal involving the aft-fan engine. The Mark VII 
also is reported to incorporate other modifications including a new cockpit and longer 
fuselage. Douglas also is considering construction of the CJ805-23-powered Caravelle. 

Pratt & Whitney also has been negotiating with Sud for possible use of P& W's 
front-fan engine with a version of the Caravelle. 

Republic Aviation, which builds Ahe Alouette helicopter for Sud under license, 
had previously negotiated for Caravelle production. 








42 





Poor cooperation among the several 


Acroflot — territorial administrations 
through which trans-Siberian planes op 
erate also causes considerable trouble, 
Smirnov asserted. 

“Because of this disassociation, the 
various airports do not have necessary 
information on the progress of all planes 
along the entire route. If a plane at 
tached to the Khabarovsk territorial 
administration departs westbound, the 
Khabarovsk dispatcher keeps track of its 
movement to its destination. But if 
the plane is attached to Acroflot’s Mos 
cow or Novosibirsk subdivision, the 
Khabarovsk dispatcher follows its prog 
ress only as far as Irkutsk 

“There are no instructions or direc- 
tions requiring a dispatcher in Kha 
barovsk or Irkutsk to inform airports in 
other territorial administrations to the 
west how the flight is progressing, where 
and why it has been delayed or when 
it will arrive at its terminal point 

Another situation that demands ex 
mination is that weather bureaus at 
terminal and intermediate airports can 
not give information on the actual or 
inticipated weather along the entir 
route 

In Irkutsk, for example, the fore 
casters know their region's weather con 
ditions only as far as Omsk to the west 
ind Khabarovsk to the But they 
Moscow or Vladivostok weather 
four times every 24 hr 
Absence of sufficient and timely in 
formation on plane movements and 
weather along the route 
sometimes puts the airports’ dispatch- 
ing service in a difficult position 

Is it wise under today’s conditions to 
give territorial administrations author 
ity over jet plane units? This setup was 
established when the aircraft fleet con 
sisted of piston-powered craft 

Wouldn't it advisable to 
create a centralized administration for 
the Moscow-Khabarovsk air route? This 
would permit more eficient use of jet 
planes, of main, intermediate and alter 
nate airports and also of all ground serv 
communications and control fa 


cast 
receive 


only 


conditions 


now b« 
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icing, 


cilities.” 


MATS Plans Large 


Puerto Rico Airlift 


Military Air Transport Service has 
announced plans for an airlift deplovy- 
ment involving 450 aircraft to move 
18,000 troops and 12,000 tons of equip 
ment from the U.S. to Puerto Rico in 
March 

The 15-day exercise will be carried 
out jointly by MATS and the U.S 
Army's Continental Army Command 
MATS aircraft will include Douglas C- 
133s, C-118s and C-124s and Lock- 
heed C-121 Super Constellations 
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CABIN windows of de hive Yak-24 are larger than earlier models (AW Dec. 28, p. 46). Note pronounced dihedral of stabilizer. 


Aeroflot Will Operate De Luxe Yak-24s 


Moscow—S Union hailing th he § t iv the win Mi-4 any 1 the Soviets sai 
vy min t t ion of it gest in a pa Stair-door into the cabin is let down 
twin-rot Yak-24 th f t I pt nd hoisted by an electric motor. Insick 
uriou ng whicopter nv nd ceiling the small vestibule, one door leads into 
Fight guests and a “guid vi } gra P l’"—a svnthet the passenger cabin, the other into the 
the total payload in the )-ft.-long ( blin ft embossed t forward motor compartment, which, in 
Flying Bu which is capable of cat nt 1 carpet, also n turn, has an entry into the cockpit 
ng 8,5 Le ivishly appointed _ thet the floor The Russian report that “automatic 
nfigurations with 20-30 seats al The chief gner ot t tabilization in the control system 
plann Militar rsions Carry up t \. Erlikh 1 member of t ed for the first time in the Yak-24’s 
+! nbat-equipped troop ign | that devel assenger version, easing the pilot's 
Informal] itioned upholster Yak-24 configuration ‘(AW D work load and increasing safety in 
hair n th nin yla t urist version +f H that excellent fi ght.” 
in be turned 4 g. Small tables ar ilation rmits normal Range of the new Soviet helicopter, 
iced between the seat mong all ngers in th lepending upon the load, is 248-621 
Four ire window ich almost gine noise level is lower than t ni. Top speed is listed at 112 mph. 
three feet by three feet, have been in cabin of the twin-jet Tu-104 Soviet designation 24K is lettered on 
talled in each side of the “cabin salon turboprop I-18 and the fuselage just aft of cockpit. 
DE LUXE YAK-24 has passenger seats which swivel partially toward aisle (left 1ir outlets are on ceiling (right). 
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AIR->FRANCE ~) 


WORLD’S FASTEST JETLINER/ WORLD'S LARGEST AIRLINE 


at 


AIR FRANCE 


4,000,000 


miles of jet experience! 


airliner in the world. In faci, the Intercontinental is 


Count those zeros again! That’s a lot of jet experi- 
ence in anybody’s record book. In terms of time, it 
means Air France started flying pure-jet aircraft 
as early as 1953. And the Air France Caravelle is 
still the talk of the aviation world and experienced 
jet travelers, setting record flight times from Paris to 
London, Rome, Nice, Tel Aviv, Istanbul and Africa. 

Now Air France is concentrating these years of jet 
experience on the new Boeing 707 Intercontinental. 
This mighty jet is the largest, fastest, longest-range 


the first jet airliner designed to cross the Atlantic 
non-stop in 6% hrs. between New York and Paris. 
In swift, silent, vibrationless flight, nothing equals 
this newest addition to Air France's jet fleet. 

Air France is proud of these millions of miles of 
jet experience. They are more than just a record. 
They inspire in passengers and crews alike the confi- 
dence that comes with the knowledge that Air France 
has been a pioneer in jet aviation. 














Eximbank May Finance Used Aircraft 


By Robert H. Cook 


Washington—Successful record of 
the Export-Import Bank of Washington 
in financing the purchase of new U.S.- 
built aircraft to foreign airlines has 
paved the way for the introduction of a 
long-expected policy change (AW July 
7, 1955, p. 26) that would permit the 
independent federal agency to offer 
similar credit agreements for the sale of 
surplus used aircraft abroad 

With less than a 1/24th of 1% 
on its total disbursements in the past 
25 vears, the bank's loans for aircraft 
have mounted since the end of World 
War II and recorded their heaviest 
gains in the past three years with the 
idvent of commercial jet airliners. Cut 
rent that Eximbank fi 
aided nine U.S. airframe 
in the sale of 140 com 
mercial planes, including 35 jets, at 
total cost of $394.4 million to 24 for 
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ynmodities 


independent institution th« 
Bank can t the 
that it will finance by a 

te of its board of directors 

matter of policy, hes primarily con 
ered itself with new products. Ré 
equipment of U.S resulting 
problem of disposing of large 
numbers of surplus aircraft with very 
litth market demand, have 
purred the bank's study of the feasi 
bility of supporting the sale of thes 
uircraft abroad in line with Eximbank 
policy of aiding the sale of American 
products in foreign lands 

I'wo schools of thought on this prob 
lem currently prevail within the bank 
One feels that loans should be 
only if the used aircraft are being 
sold by the manufacturer, as in the 
case of accepted trade-ins. The other 
favors financing such equipment if sold 
by cither an airline or aircraft broker 
In the latter case, some bank officials 
feel that airlines are better equipped 
to keep the aircraft in efficient op- 
erating condition than the manufactur- 
crs = may have halted production 
of the model many years ago. 

In cither case, the major concern 
of the bank is that the surplus planes 
meet the expectations of the buyers 
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Aircraft loan amounts took a sharp 
jump last year with the purchase of 5 
Boeing 707 and 10 DC-8 jet transports 
and 3 Electra turboprop airliners by 
six foreign carriers. 

Eximbank approved loans of $5 mil- 
lion for Garuda Indonesian Airways 
toward the purchase of three Electras; 
$6 million to Compagnie de ‘Transports 
Aeriens Intercontinentaux (TAI) of 
l'rance for two DC-8s; $17.2 mullion 
to Japan Air Lines for four DC-8s; 
$16 million to South African Airways 
(SAA) for three Boeing 707s; $20 mil- 
lion to Sabena, the Belgian airlines, to 
cover the cost of five Boeing 707s and 
$15.7 million to Alitalia, the Italian 
lirline, toward the purchase of four 
DC-8 jet aircraft. 

In general, financing terms for each 
of these carriers have followed a basic 
bank formula, which first demands that 
the airline prove its credit and opera- 
tional standing and substantiate the fact 





Nov. 1 


Manufacturer & Model 
Bocing 
B-707 
B-707 
B-720 
Convair: 
600 
SSO 
De Havilland 
Comet IV 
Douglas: 
DC-8 
Sud Aviation: 
Caravelle 
Vickers-Armstrongs: 


VC_10 





Intercontinental 


otal Turbojet . 
Bristol: 
Britannia 


Canadair: 
CL-44 
Fairchild: 
F-27 
Fokker: 
Friendship 
Lockheed: 
Electra 
Sikorsky: 
S-61 
Vickers-Armstrongs: 
Vanguard 
Viscount 
Total Turboprop 
Total Turbine-Powered 1,34 





Turbine-Powered Aircraft Orders 


(as of 11/1/59) 


35 ordered for delivery beginning in 1963. 


, 1959 
Number 
Delivered 


Number Ordered 
For Delivery in: 
1960 1961 


1959 1962 





























NEW REVOLUTION IN DISTRIBUTION 








First with the world’s 
fastest Airfreighter... 
American adds the DC-7 


The DC-7s are here! American Airlines—first with 
AlRfreight and first with JETfreight—now brings 
you the newest, fastest airfreighter! 

With them, American brings you a big break- 
through in cargo distribution. More lift at faster speed 
than before . . . and at prices that are often lower than 
rail express shipments to the same point. 

The largest, fastest airfreighter fleet plus the great- 
est combination airplane capacity anywhere make 
American Airlines AlRfreight the first choice of ex- 


perienced shippers. And with American, terminal time 
is reduced . . . frequent departures to all destinations 
mean extra speed in moving your goods. 


Remember, before you ship again, compare .. . it 
often costs you less by air! To learn how the New 
Revolution in Distribution can help you market 
your products more profitably, call an American 
AIRfreight representative today. Or write Mr. S. C. 
Dunlap, Vice-President-Cargo, American Airlines, 
100 Park Avenue, New York 17, N. Y. 


AMERICAN AIRLINES =AIRfreight 


America’s Leading Airline 





that it was unable to obtain the neces- 
sary purchase funds from any available 
private sources. 

The bank follows a philosophy of 
keeping as much financial backing as 
possible in private lending sources and 
often secks to pass part of the actual 
loan amount disbursed to banks that 
will handle short-term loans. As an ex 
umple, Eximbank approved a direct $20 
million loan to Sabena but was later 
ible to recover almost $7 million of its 
actual disbursement by selling partici- 
pating notes to seven different U.S 
banks 

Qualifications for a loan also gen- 
erally require that the airline be capable 
of proving that its earning power is 
great enough to repay the loan; that the 
urcraft purchased be suited to the air- 
line's purpose, backed by a detailed 
analysis of expected operational costs 
similar to that emploved by purchasers 
of new planes in this country, and a 
definite assurance that the foreign gov- 
ernment involved can sell the carrier 
the necessary dollar exchange needed. 
Finding this guarantee of dollar avail- 
tbility is considered the biggest prob 
lem, bank spokesmen say 

Final approval of loan applicants may 
be granted either on the carner’s repu 
tation as a good credit risk or—as is 
more often the the case—by obtaining 
in endorser or guarantor for the loan 
While many of the foreign airlines are 
owned by their governments, Exim 
bank usually prefers a private endorse- 
ment, such as a reputable bank of the 
lirline’s countn 

In the case of Sabena, the airline's 
loan was guarantced directly bv the 
Belgian government, while Alitalia’s was 
backed by the Italian financial institu 
tion, Instituto Mobiliare Italiano 

light credit controls combined with 
much higher interest rates charged in 
foreign countries are responsible for 
much of the demand for Eximbank 
funds, bank spokesmen sav. Current 
interest rates levied bv the bank follow 
general market conditions and are pres- 
cently between 54‘ ind 6% as com- 
pared with foreign rates, some of which 
ipproach 10% and 12% 

Closest available rates to those being 
charged by the bank are obtained in 18 
foreign countries, most of them in Eu 
where the seller begins his search 
first obtaining a 


to 


rope, 
for loan 
special expert-credit insurance policy 
protect the lender. In England, the air 
craft seller would obtain this policy 
from the British Board of Trade, then 
icquire financing on terms usually re 
quiring a 20% cash payment by the 
exporter, matched by an equal amount 
from the purchaser with the balance 
from the lending source. The major 
disadvantage of this process, according 
to Eximbank officials, is that the com- 
bination of insurance premium costs 


monev by 
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Allegheny Airlines will obtain 


financing its $11,725,000 progran 
buy 11 Convair 340/440s and 


prop engines (AW Dec. 21, p 


Lockheed Aircraft Corp., wer 
ing its Electra order. Alleghen 
will seek to raise $5,500,000 through 
of convertible debentures, 
a registration statement filed with 
Securities and Exchange Commi 
Allegheny will make use of bank |! 
totaling $3 million and $300,00% 


program and for retiring certain 
indebtedness and strengthening its » 
ing capital position. 





according 


Allegheny Financing 
redits 
of $4,375,000 from Napier Engines 
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ind loan interest rates add 


minimum interest rate of betw 
ind 7% 

The Export Import Bank 
holds its loan payment tim 
vears for new piston-engine « 
and seven vears for jet aircraft 
past, the bank has required 
to make a minimum cash pa 
the seller of 20% of the valu 
aircraft order before the tim 
erv. Initial payment made 
little as 5% or 10%, but the 
to equal 29% by delivery ti 
seller then 
20% of the remaining sum n 
Eximbank the balance. Semian 
stallments were usually required 

Bank officials pointed out 
formula amounted to a U. S$ 


issumed re spons! 


ment-guaranteed loan since Eximbank 
bears the major risk involved. 

Ihe bank, however, went a step 
farther in September by revising its loan 
formula to drop the 20% financing re- 
quired of the seller to only 12%, with 
the bank assuming a total of 68% of the 
needed financing. 

In addition, the bank raised its trans- 
fer guarantee rate to 90% of the 
financed portion to protect the seller 
against any difficulty he might experi- 
ence if the foreign purchaser has trou- 
ble converting his payments from local 
currency to dollars. The move was made 
after consultation with exporters and 
followed a similar relaxation of credit 
terms in Europe. 

Eximbank usually adheres closely to 
its financing pattern—primarily seeking 
a creditable guarantor in preference to 
collateral in the form of securities or 
chattel mortgages—and seldom deviates 
from either its interest rates or payment 
schedules. 

This has been done, however, in in- 
stances where aircraft purchased were 
obtained as a small part of a larger loan 
granted for national development pur- 
poses as, for example, in the case 
of Ethiopia which borrowed $24.7 mil- 
lion at an interest rate of 5% pay- 
able over a period of 22 years. Value 
of the loan covered the mass develop- 
ment of the country’s transportation 
system and included several Convair 340 
aircraft. Similarly, the Republic of In- 
donesia has borrowed a total of $113.6 
million since 1950, most of it payable 
at an interest rate of 34% over a period 
of 15 years and including $15.2 million 
for aircraft and aviation equipment, ex- 
clusive of the Electras under order by 
Indonesian Airways 


Qantas Orders Cargo Conversion 


New contract to convert exct 
uircraft for carg 
purposes was announced by | 
Aircraft Service, Inc., last week 
ifter Pan American World Airv 
its first all-cargo conversion of t! 
las DC-7(¢ 
Atlantic 
I'wo Qantas Empire Airways S 
Constellations will be modifiex 


passe nger 


into service on 


++ 


vertible 
the new contract, 
to begin next month at Ontar 
Installation of heavy aluminu 
floors teat 
principal features of the conversi 
Lockheed Aircraft Servicc 

modify three Air-India_ Intern 
Super G Constellations in tl 

manner, with work to begin in M 
June. Pan American’s fleet of all 
DC-7C conversions will total 1' 

work is being done by Lockhe 


( ITZO-passenger uircra 
with work 


ind new cargo d 


craft Service. First three converted 
DC-7Cs will replace Douglas DC-6As 
on the Atlantic route; the fourth will 
take over a present DC-4 flight from 
the West Coast to Central America; 
plans for the other six are not firm. 

lhe airline’s all-cargo fleet currently 
totals, in addition to the DC-7Cs, three 
DC-6As in Atlantic service, one DC-6A 
in Latin American service, a DC-4 in 
Pacific service, and 10 DC-4s in Latin 
\merican service 

First cargo DC-7C flight took off 
from New York Dec. 31 for Boston, 
Shannon, London, and Frankfurt, and 
was scheduled to continue through 
Europe to the Middle East and India. 
Its nonstop Boston-Shannon payload 
was 30,000 Ib. 

Sections of the aluminum alloy cargo 
floor in the DC-7Cs measure 5 in. by 
10 ft. and have passed load tests of 300 
psf. at 4.5g, according to Pan American 
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Greater jet thrust, faster climb, longer 
range, and more operating efficiency . . . 
at lower sound level. That’s the story of tomor- 
row’s new jet engines now in production. Rohr’s role 
is the production of complete, ready-to-install jet pods to house these mighty 
engines. Such complex units are but one of the many major aircraft assemblies 
built by Rohr —the world’s largest producer of components for flight. 


Shown above is the famous Boeing 707 — soon to fly with the new Pratt & Whitney JT3D-1 turbo fan jet engines 


World's largest producer of components for flight © Main plant and headquarters: Chula Vista, Calif, @ Plant: Riverside, Calif. ® Assembly plants: Winder, Ga., Auisurn, Wash 





io 


American Performs First Boeing 707-120 Overhaul 


American Airlines recently became the first U.S. airline to perform a complete overhaul on a turbojet transport. Boeing 707-120 N7504A, 


undergoing overhaul at American's Jet Maintenance and Engineering Center, Tulsa, Okla 


before this overhaul, Complete overhaul is mandatory by 2,400 hr 
most systems and components removed, and inspection panels opened 


Interior of tl 
Overhaul 


working on a three-shift schedule, for a total of 13,099 man-hours 


Post Office Reveals 
Integrated Mail Plan 


Washington—<Airlines are scheduled 
to play a kev role in a new Post Office 
Department plan to improve service by 
establishing an integrated nationwid 
postal service network, the department 
reported t last week 

The new master plan is a result o 
1 comprehensive Post Office study of 
the nature and extent of present SCTVICE 
volumes of mail to be handled and the 
means by which mail can best be 
processed, transported and delivered 

Rased on present concentrations of 
commercial and industrial 
mail volumes, 62 
points—including one each in Alaska 
and Hawaii—were designated by the 
Post Office Department as proposed 
national transportation centers These 
points are the hubs of heavily developed 
metropolitan communities and junc- 
tions of main transportation routes 

Ultimately, a basic national trans- 
portation network should be established 
to interconnect directly each of the 
national transportation centers with all 
of the others, the Post Office Depart- 
ment report to Congress said. Initial 
progress, however, should be made by 
interconnecting 24 key points directly 
and the remainder through one or an- 
other of those points, the department 
said 

In most cases, the Post Office 
Department said, the only practical 
method of interchanging preferential 


Congress 


‘ 


population 
development and 
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mail betw 
centers in 
tives of 

nd leliver 
The i¢partment dded 


that an analysis of present 


CC aa 


tion servi wailable betwee 
key points indicates that 
the flights that would be nex 
vailabl 


mautics Bo 


the plan irc now 
The Civil Aer 
has instituted a proceeding 
mine rates to be charged 
for carrving first-class mail by 
Nov. 16, p. 41 Under th 
limited experimental plan, ait 
that is about one 


transport of 


ceive a rate I 


received for the 


Canadian Pilots, TCA 
Sign Pay Agreement 


Montreal—Trans-Canada_ Ai 
and the Canadian Air Line Pilot 
have signed an agreement includ 
pay scales for piston and jet 
pilots. Contract is retroactivel 
tive Oct. 1, 1959, and runs 
months 

Under the new pay scales, 
piston, Vickers Viscount and \ 
Vanguard captains will receive a 
age annual pay of about $14,001 
tains flying Douglas DC-5 
equipment, which TCA will rece 
year, will be paid 30% more tl 
propeller plane captains. Only 17 
pilots of the airline will be eligi 
DC-8 service in 1960 


flew an estimated 1,225,000 mi. and 2,130 hr. 
sircraft has been stripped, fin and rudder removed, 
xccomplished in two weeks with 150 technicians 


First officers of TCA will work under 
about 50-60% below the 
First officers make up 
of the airline’s total 
pilots 


1 pay scale 


captains’ scale 

nore than 50% 
aioe 

5 


force of 72 


Air France Suspends 


Talks With El Al 


Paris—Air France suspended passen- 
ger-sharing negotiations with E] Al, the 
Israeli airline, because of possible con- 
flict with French interests in Air Union. 

lhe Air France action is significant 
in that it marks the first admission that 
the budding Air Union setup will affect 
international arrangements between 
carriers. 

Air Unien, still under negotiation, 
groups together Air France, Alitalia, 
Lufthansa and Sabena. Final treaty set- 
ting up Air Union is expected to be 
completed this year. The four carriers 
would coordinate their operations and 
eventually share revenues under a fixed 
formula (AW June 1, p. 38). 

Air France-El Al negotiations cen- 
tered on passenger-sharing between Tel 
Aviv-Paris-New York. E] Al reportedly 
sought permission to increase its Tel 
Aviv-Paris Bristol Britannia flights in 
return for turning over a portion of its 
New York-bound passengers to Air 
France Boeing 707-320 flights. Air 
France officials said they were inter- 
ested in the proposal but that current 
negotiations within Air Union _pre- 
vented such an arrangement at this 
time. 
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Chrysler Airlifts 87 Families to Europe 


By Edith Walford 


Geneva, Switzerland—Chrysler Corp.'s 
European Division saved $1,600 per 
family and an average of five weeks of 
lost time in its recent airlift of nearly 
100 families by chartered commercial 
aircraft from Detroit to Geneva 

Most of the saving was realized by 

the considerable reduction for the com- 
pany in hotel expenses and cost of lis 
ing allowance. 
‘ Another saving was accounted for in 
greatly reduced insurance rates and 
number of claims for goods damaged 
en route. 

Added to all this, the boost in 
ploye morale experienced because of the 
minimum disruption of normal routine 
was of intangible value to emplover ; 
employes alike. 

Chrysler started the 
February when company ex 
their families, pets and complet 
holds were moved from Detroit 
ous European centers 

Ihe company started by mak 
liminary studies of comparative 
time and convenience of air transporta 
tion versus the usual surface rout 

The table illustrates the 
based on 87 families moved from De 
troit to Geneva. On these th 
pany realized an approximate 
of $1,600 per family or a total 
$139,200 on all 87 families 

Of several airlines requested t 


ciln- 


oper ition 


made 


saving 


mit cost estimates, Swissair was chosen 
to do the job. This airline’s Douglas 
DC-6A cargo planes carry a 10-ton load 
or the entire belongings of about thre« 
average families on one flight 

Next, Chrysler alerted its staff al 
ready in Europe to the specific housing 
requirements of the families moving 
from Detroit so that accommodation in 
most cases was ready to receive the new 
comers on arrival 

Ihe packing of the household effects, 
delivery to the aircraft in Detroit as 
well as unloading, delivery and instal 
lation of the goods at their European 
destinations was the job of Palmer 
Moving and Storage Co., Detroit, an 
igent of North American Van Lines 

On a Friday, Palmer personnel cat 
ried out preliminary packing of furn 
ture and other household goods in De 
troit. Saturday morning these are pickes 
up so that the familics themselves ar 
free to leave bv air the same dav f 
Europe 

Io coincide with the arrival of 
Swissair’s Cargoliner, the 
livered to the aircraft at Detroit Met 
politan Airport on a Tuesd l'akeoff 
is the evening, arrival time at 
cither London or Amsterdam is 
noon on Wednesday and by approxi 
mately 6 p.m the same day the aircraft 
touches down in Geneva 

At the European end of the oper 
Swissair crews and North Amer 
in Van Lines pe rsonnel work togeth 


goods are de 


same 
1round 


tion 


unloading, delivering and installing the 
household goods. ‘This usually takes all 
(hursday and Friday to accomplish so 
that within a week of leaving Detroit, 
the families are able to set up house 
with their own belongings in European 
homes. 

Instead of crating the furniture and 
othe: household effects as for a normal 
surface transport, cach family’s belong 
ings are kept separate and easy to iden 
tify from the start by marking them 
with a different color label and number 
Smaller personal possessions are packed 
into cartons and similarly marked. To 

damage en route, cach piece of 
furniture is provided with protective 
padding and wrapped in blankets. In 
side the aircraft a cargo net is dropped 
entire consignment and 
securcly fastened to the floor to prevent 
hifting during flight 
identification of 


avon 


over the 


Thi Wal each 
family’s belongings on arrival is a simple 
matter and a major factor in the smooth 
and speedy delivery of the load to its 
Various Ownecrs 

In the fall of 1958, Chrvsler founded 
overseas subsidiary in Europe 

International S.A. Its head 
is in Geneva, an assembly plant 
Rotterdam and a 
London. By 
been airlifted 


new 
Chrvsler 
quarters 
has been set up in 
regional office in 
almost 100 families have 
from Detroit and settled 
jobs and homes in these European cen 


now, 


in their new 


ters in about a week 





Preliminary preparation 
Overseas packing $1,000 per 100 Ib. 
Freight Detroit-NY. $325 per 100 Ib 


Antwerp /Geneva domicile $555 per 100 Ib 
Insurance 

Pick up from domicile $150 per 100 Ib 

Air van pack $600 per 100 Ib 

Delivery to airport $150 per 100 Ib 

Air freight Detroit-Geneva $5,140 per 100 Ib 
Geneva-domicile $200 per 100 Ib. net 
Documentation 

Van Detroit-NY. $665 per 100 Ib. 

Air van pack $375 per 100 Ib. 

Air freight NY.-Geneva 

Loading charter plane 

Charter plane NY.-Geneva 


Totel 


Grand total 


sions of holds of boot or aircraft 





Oceon freight incl. all services NY.-Antwerp $2,305 per 100 Ib. net 


Assumed average daily family cost of living allowance $40. . 


Detroit-Geneva Airlift Cost Comparison 


Removal of Household Effects From Detroit to Geneve 
Surface versus Air Cost Comparison 
Charter Plane Cost Based on Removal of Three Families on One Charter 


Surface Air 
Detroit-Geneva 
5-10 deys 


Detr 0i1-Geneva 
40-45 deys 


$263.65 

1,093.50° 
345.39° 

1,867.05 
606.89° 
120.— 





$4,116.48 


$6,116.48 


“NOTE: Discrepancy between number of pieces carried by rail versus sea or air is occounted for by the fact thet cargo is packed into larger units to Mt inte dimen- 


$283.65 


$5,442.70 
1,800. 400 


$5,842.70 


Cherter Plone 
Detroit-Geneva 
7 days 


Van Detrolt-NY. 
Air NY.-Geneve 
10.12 deys 


$283.65 $263.65 


150.70 
5 
514.38 
314.44 
3,728.25 
100 
3,500 
$4,996.42 $4,163.63 
480. 280 





$5,476.42 $4,443.63 
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SHORTLINES 





> Alitalia Italian Airline has purchased 
two additional Douglas DC-5 turbojet 
tirliners, bringing its total order to six. 
All DC-8s ordered by Alitalia are ex- 
tended range intercontinenial versions 
powered by Rolls-Royce Conway by- 
pass engines. DC-S deliveries for the 
Italian carrier are scheduled to begin 
carly this year for the original four, 
with deliveries of the additional two 
ircraft beginning in the spring of 1961 


> American Airlines and Delta Air Lines 
plan to introduce all-cargo interchange 
through-plane service on the Southern 
l'ranscontinental Route on Jan. 15, 
using Douglas DC-6A aircraft owned 
by American. The flights will be oper 
ited by Delta personnel from the or 
ginating point at Atlanta to Dallas, 
vhere American crews will take over for 
the flight to I Angeles and San Fran 
The two carriers will schedule 
on a five times per week basi 
> British Overseas Airways Corp. 
liminate th t surcharge when 
le Havilland Comet 4. tur 
from New York to Na 
on Feb. 2. The British 
ra ix round trips per 
first- and tourist-class « 


> Pacific Southwest Airlines, operating 
i Lockheed Electra turboprop tran 
logged 154 hr. flying tim 

heduling period, carrving 

} gers on flights between San 

go, Los Angeles and San Francis« 

During the first month of operation 
with the Electra, Pacific Southwest 
dailv average utilization has been 8 hr 
min. dangly 
6% on time, with en route stops 


complet turn 


Departures have been 


iveraging 12 min 
rounds averaging 20 min 

> Pan American World Airways is 
scheduled to begin dailv Boeing 707-320 
Intercontinental service between San 
Francisco and Tokvo on Jan. 15. The 
iirline now operates this schedule on a 
four flights per week basis. The new 
schedule calls for nonstop flights on 
Mondavs and Thursdays from Tokvo 
to San Francisco, with the flights con 
tinuing on to Los Angeles. On re- 
maining days, stops will be made at 
Honolulu. On westbound flights, four 
flights a weck will continue on from 
l'okvo to Hong Kong. Also on Jan. 15, 
Pan American will increase round trip 
turbojet flights from San Francisco to 
Honolulu and Los Angeles to Honolulu 
from six a week to daily and round trip 
turbojet flights from Seattle-Portland to 
Honolulu from two to three a weck 


AVIATION WEEK, January 11, 1960 








AIRLINE OBSERVER 


P Watch for a concerted att Air Line Pilots Assn. and organizations 
representing private and bi pilots against stiff enforcement practices 
by Federal Aviation Agen : Senate Aviation Subcommittee hearings 
on aviation safety schedul egin today. Various pilot groups met 
last week in private s ordinate their plan of attack against 


the FAA 


P Optimistic forecasts of trunkline traffic growth during 1960—now averag- 
ing an approximate 12% increase in revenue passenger miles over 1959— 
may prove to be conservative if the gross national product continues to 
climb throughout the year as most economists expect it to do. Airline 
officials watch the GNP as an accurate measuring stick of airline traffic 
growth since rate of traffic increases or decreases closely parallel those of 
the GNP annual rate. During 1959, GNP annual rate rose from the $470 
billion level in the first quarter to $486 billion in the last quarter, and it is 
now expected to climb to as high as $525 billion in the fourth quarter 
of 1960. 


> British Overseas Airway nd Aerolineas Argentinas are consider- 

ng a technical cooperation nt on South America-Europe services 
h BOAC plans to r t month with de Havilland Comet 4 
} entine cCarricr is now operating with 


ort ind wh 
uuld cover only maintenance at first, 
ling agreement. 


yperate pilot transition on Douglas DC-8 
turbojet transports at the Duluth, Minn., Municipal Airport rather than its 
home base at Minneapolis-St. Paul. Main reason for the switch is heavy 
trafic at the Minneapolis-St. Paul Airport, plus advantages of 10,000-ft. 
runway at Duluth. 


> Northwest Airlines plans to 


to put type” single-rotor Mi-4 helicopter into 
downtow1 Vnukovo and Sheremetvevo 
futur ft equipped with six soft seats, wide 
ystem and a special hatch “enabling 
ght if necessary.” Conventional trans 
mmodations for 10 passengers, are 
rating shor n the Crimea and along the Caucasus 
k Sea coast milar plans for the Yak-24 (see 


cabin-cock 
to enter the ib 


Mi-4s. with 


> Civil Aeronautics Board review and inspection of the activities of the Air 
l'ransport Assn. which began Mar. 10, has now covered an estimated 600,000 
pages in the files of ATA. Approximately 13,000 pages of this material 
have been photographed by Board staff members. 

© Extensive use of airline the Post Office Department during 
the five davs preceding Chi ide possible the delivery of 40 million 
letters that would not h received through surface transport 
charmels until after Christ 


> Air-India International and Acroflot made over 250 flights and carried 
more than 16,000 passengers during the first 15 months of their Moscow- 
Delhi service. Aeroflot operates twin-jet Tu-104s on the route. Air-India 
International uses Lockheed Super Constellations. 


ntract with de Havilland Aircraft Co 
transports powered with Rolls-Royc« 
f the aircraft is slated for mid-1960 
between Egypt and Britain, negotia 
years during which time Misrair more 
than once seriously consider Soviet-built Tu-104 turbojet transport 
Russia’s sales pitch to the Eg included acceptance of Egyptian cut 
rency in payment of a fleet of the aircraft and a generous spare parts pro- 
met transports on its Cairo-London 


> Egypt's Misrair last week sigi 

for the purchase of three Comet 4 
Avon turbojet engines. Del 
Because of foreign exchange 

tions extended over a period 


gram. Misrair will operate 
route 
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century 


In medieval times, alchemists spent lifetimes 
trying to transform the commonplace into the pre- 
cious without success. Today, in the Hughes Research 
Laboratories, scientists and engineers using advanced 
methods and equipment, are synthesizing many new 
and precious materials to be used in solid state 
research. 

The photograph, for example, shows a Hughes 
Research Laboratories scientist observing the 
growth of an yttrium aluminum garnet crystal using 
the flame ‘fusion method. This work, as well as other 
crystal growth techniques, is part of a major Hughes 
materials research and supply program for the syn- 
thesis of ruby, sapphire, spinel, ferrite, garnet and 
related oxide single crystals. These materials pro- 
vide atomic circuit elements which are the key to 
quantum electronics. 

As solid state research at the Hughes Research 
Laboratories continues to expand and intensify, a 
supply of new and tailor-made materials in the form 
of high-quality single crystals is essential. Effective 
utilization and improvement of existing and new 
crystal growth methods requires extensive knowl- 
edge of their range of applicability, crystal growth 


Feedback in the form of performance data and sugges- 
tions for modifications to advanced Hughes Systems is 
provided by Hughes Field Engineers. 


Development of new and highly reliable direct display 
storage and microwave tubes is being carried on at the 
Electron Tube Division, Hughes Products. 


mechanisms and the relationships between growth 
parameters and perfection of the resulting materials. 

Materia! esearch is contributing significantly 
to existing ferrimagnetic, paramagnetic and absorp- 
tion spect: opic studies...and is opening new 
areas of gation by providing materials not 
lable as large single crystals. 

activities cover practically every 
tronics spectrum...providing stimu- 
lating outlets for creatively-oriented engineers. 
These incl Space Vehicles, Nuclear Electronics, 
Ballistic M Advanced Data Handling and Dis- 
play Systems, Infrared Devices, Three-Dimensional 
Radar...and others. 

The variet 


ects provide 


previously 
Other H 
part of th 


nd advanced nature of Hughes proj- 
ideal environment for the scientist 
or enginee! vishes to increase his professional 


stature. 





rams at Hughes have created immediate 


neers experienced in the following areas: 


Electroluminescence 
Infra-red 

Plasma Phy 

Digital C 

Systems De & Analysis 
Circuit Design & Evaluation 


Field Engineering 
Equipment Engineering 
Commercial Sales 
Microwave & Storage Tubes 
Communications Systems 
Micro Electronics 


vs om confidence to Mr. D. E. Bikner 
Hughe ral Offices, Bidg. 6-A1, Culver City, Calif. 











uder in advanced ELECTRONICS 


88° HUGHES AIRCRAFT COMPANY 


RAFT COMPANY 
Fullerton, Newport Beach, Malibu 
fornia; Tucson, Arizone 





Put wings on your 
future, too. 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 
Control System Analysis & Design 
Antenna & Radome Design 
Radar System Analysis and Design 
instrumentation 
Equipment Installation 
Test Procedures 
Logic Design 
Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 


Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analys 

Strength Testing 

Dynamic Analysis of Flutter 
nd Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

. 


Welding 


MA - 
Metallurgy 


Physics and Mathematics: 


r montal T ady ire 
Experimental Thermodynamics 


oa! AA anr 2 ec 
General Advanced Analysis in 
a finid 
Compu 
Computer Programming and 
A nalyucic 
Analysis 
Mathematical Ar 
£611 int a+ 
For full informatior 


write to: 
Mr. C. C. LaVene 

Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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FAA Plans to Conduct Survey 
Of Jet Fatigue Effects on Crew 


Washington—Medical research on 
the effect of jet flying upon commercial 
airline flight crews will begin this 
month under direction of the Federal 
Aviation Agency following a series of 
complaints of excessive fatigue by pilots, 
engineers and cabin attendants flying 
turbojet aircraft (AW Oct. 19, p. 48) 

Study will be conducted over a period 
of at least four months by FAA physi- 
cians and two contracting medical 
groups who will collect detailed data on 
the daily actions of 20 flight engineers 
at Los Angeles and New York City 

Flight engineers were selected as a 
test group because the detailed nature 
of their complaints could apply with 
equal value to other crew members, ac- 
cording to FAA. 

First step in the research program 
was the designation of the Medical Cen- 
ter of the University of California at 
Los Angeles, headed by Dr. Bruce 
Leamer, to examine and test 10 engi 
neers before and after jet flights in the 
Los Angeles area. FAA expects to award 
a similar contract in the New York area 
before the end of the month 

Primary target of the research will be 
an investigation of the compressed 
workload frequency imposed on flight 
crews by jet aircraft, in contrast to con- 
tentions by airline unions that super- 
sonic vibration in the jets might be a 
major cause of crew fatigue 

FAA said previous discussions with 
Furopean carriers such as British Over 
seas Airways Corp. and Air France in 
dicate that, while these carriers have 
experienced a problem of jet crew fa 
tigue, the airlines feel it is more a matter 
of flight scheduling than vibration, 
since the energy released by the vibra 
tion dissipates rapidly 

More recently, FAA contacted Air 
Force’s Air Research and Development 
Command, the Strategic Air Command 
and Boeing Airplane Co. on the ques 
tion of crew fatigue attributed to an 
excessive rate of vibration 

SAC and Boeing considered the vi 
bration levels too insignificant to war 
rant any further extensive study on their 
part, according to FAA 

ARDC conducted a seri 
tion level tests that indicated a 
vibration frequency before 


drop in 
of 20,000 cps., which its just 


hit a level 
bevond the audio capacity of the human 
ear, according to FAA physician 

As a basic step in the early phase of 

earch, an estimated 200 flight engi 
neers will keep a daily diary of their 
worklife from the time they leave on a 
flight until they return home, with each 
noting his specific duties and reactions. 


lor comparison purposes, the diaries 
will be maintained by both jet and pis- 
ton engine aircraft engineers. ‘This 
group and the 20 selected to receive 
actual physical and mental testing will 
be selected by their union, the Flight 
Engineers International Assn., from 
members who have previously reported 
the most fatigue. Names of the engi- 
neers in both groups will be kept anony- 
mous by the FAA, which says its only 
interest in their experiences is for the 
purpose of tracing the progress and de- 
termining results of the program 

While crew complaints against jet 
flying have run the gamut from ordinary 
fatigue reported by both pilots and 
engineers to increased menstrual cycles 
on the part of airline hostesses, FAA 
said all three groups complained that 
their various ailments usually became 
noticeable about 10 weeks after regular 
issignment to jet flights 

Final details of the testing program 
for the 20 engineers have not’ been 
completed but will include thorough 
mental and physical examinations prior 
to boarding and after landing from 
their flights, according to FAA. To 
supplement the university research, the 
agency said its own physicians will con- 
duct in-flight observations of flight en- 
ginecr, passenger reaction to jcts 

Actual timetable for the tests will be 
determined by the contracting doctors 
ind probably will include complete 
physic ils, inalvsis of blood and body 
fluids to measure chemical toxins that 
could result from fatigue, X-rays, cle 
electroencephalograms 
heart, brain 


trocarciagrams, 
ind eiectromiagrams for 
ind muscle studies and a series of 
psychological tests designed to measure 

cfhciency and reveal any 
effects resulting from 


. 
intellectual 
pecific fatiguc 


jet flying 


Japan Air Lines Plans 
Additional DC-8 Order 


Tokye—Japan Air Lines will purchase 
1 fifth Douglas DC-8 turbojet transport 
for use on the carrier's proposed Tokyo- 
Europe polar route which it hopes to 
inaugurate sometime in 196] 

The airline will start taking delivers 
of its first four DC-8s on June 1 and is 
cheduled to begin with the 
turbojets on the transpacific route in 
July. With its fleet of five aircraft, Ja- 
pan Air Lines plans to operate nine tur- 
bojet flights per week between the U.S 
ind Tokyo, two flights a week between 
l'okyo and Hong Kong plus the twice-a- 
weck jet service from Tokyo to Europe 


SCTV IC! 
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How to put wings on a warehouse 


and engins 
Schuyler Kleinhans and Charles Glasgow, Chief Engineers of the Santa 
Monica and Long Beach Divisio: ver air transport needs relating 
to advanced cargo loading te ques with S 
Donald W. Douglas President of DOUGLA 
MISSILE AND SPACE SYSTEMS §§ MILITARY AIRCRAFT 9 D« @ CAR TRA # MB f§ GROUND SUPPORT EQUIPMENT 
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TANK barrel weld section for Titan moves on rails into the welding bridge at left; unit was custom-built for Titan. 


Part I: Titan ICBM Fabrication 


Martin Proposes Improved Titan System 


By Russell Hawkes diameter to 10-ft. diameter of soon, they will be able to phase the 


improved missile into production right 


one, offers more propellant tank 
behind the last of the current batch 


Denver—Martin Co. has proposed a ige and therefore either greater 
four-part improvement program for th or greater payload and probably both. without any lost time 
SM-68 Titan intercontinental ballistic © Adoption of storable propellants t In space programs, Titan will have 
bring reaction time down from minute roles to play as Dyna-Soar booster and 
to seconds and gain a little increase in Saturn stage two, but whether Titan 


improvements will be usable or avail- 


range 
rang 


missile including an in-silo launching 
concept. The = include 


© Base simpli cation, big t part of performance 
which is the in-silo launching propo Range of present Titan is probably ible for these jobs is not yet clear 

closer to 8,000 naut. mi. than the “over Present Titan is between 91 and 98 
Minuteman weapon system 5,500 mi.” which is the official Depart- ft. long depending on which nose cone 
e Adoption of all-inertial guidance to ment of Defense figure. Burnout velo is fitted. Longest nose cone is the 
tial This ity at warhead separation is officially operational ablation-cooled one made 


set at over 17,000 mph. In the opera by Avco and now appearing in the Hight 


would simplify base design by eliminat- 
ing ground-based transmitter antennas. tion environment, reaction time of — test program, Some figures on the mis- 


Radio-inertial can handle only one mis Titan will be well under the 15-min ile have not settled down yet, as at 
sile at a time and antennas are vulner- maximum officially attributed to soft present early stage of development, 
able during operation. base IRBMs. Martin officials say that probably no two Titans are identical 


© Redesign of stage two from present if the 2??? 000 Ib 


similar to the concept us 


replace present radio-inet 


improvement program is funded — Liftoff weight is nominally 222, 
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and empty dry weight is 13,500 Ib 
Static sea level thrust of the Aerojet 
LR-S7 double-chambered booster is 
300,000 Ib., producing an initial accel- 
eration of about O.4g. Maximum 
dynamic pressure and a Mach number 
of 1.6 are pa sed at an altitude of be- 
tween 35,000 ft. and 40,000 ft. as 
icceleration increases because of weight 
loss by propellant burnoff and thrust 
increase with falling ambient pressure. 
\crodynamic heating raises tempera- 
ture of aluminum parts as high as 400F 
ind magnesium parts as high as 600F. 
Stage one airframe is a welded struc- 
ture of extruded, integrally stiffened 
2014-T6 copper-rich aluminum alloy 
Skin sections are machined to close 
tolerance and excess weight is chemi- 
illy milled out of lightly stressed 
places. Thickness in the milled areas 
ypears to be about ve in. and about 
that in the unmilled areas. Panel 

left unmilled to make a strong 

int with monocoqut between-tank 


interstage and engine fairing structures 


T-Section Stiffeners 


Integral T-section longitudinal stif- 
feners have about a one-inch cap and 
ind run the length of 
ire connected to sheet 
uminum mng frames by a float ng 
unt whi lows the tanks to expand 
ith rising temperature and internal 
pressure but shifts compression loads 
nto the ‘ring frames. Be- 
ructure, fairing at the aft 
me and cone frustrum 
tructure is of conventional 
monocoque design. Some parts 
f magnesium 
tankage is constructed of 
2014 sheet Both 
|. cruciform vor- 
stage two has slosh 
ondary plumbing and wir- 
ernally in tank sections and 
n tanks. In the stage 
ence, a pair of solid pro 
ittached to stage two 
way from burned out 
r explosion attaching bolts 
iscd. Stage one is not decel 
rated in the staging sequence. Aerojet 
I.R-91 sustained engine generates 80,- 
10 Ib. thrust at altitude 
Before staging, all control in roll, 
pitch and yaw planes is provided by 
gimbaling of the main thrust chambers 
Rolling moment is applied by gimbal- 


ng the two chambers in opposite direc- 
tions. There are no vernier rockets in 
tage one 

Mhere are vernicrs for this purpose 
in stage two. They also exert 900 Ib. 
thrust after shutdown of main propul- 
sion until guidance svstem commands 
final termination of thrust at the proper 
final velocity. Verniers are not separate 
rockets but flexible nozzles out of which 
are dumped exhaust gases from the 





NON-MILLED surfaces are masked by 


Below, section of conical tank head ha 
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latex prior to dipping Titan skin in etchant tank. 
radial edges trimmed by automatic routing heads. 





THOMAS A. EDISON 


OFFERS YOU SINGLE SOURCE RESPONSIBILITY 





FOR SUB-MINIATURE ELECTRO-MECHANICAL SYSTEMS 


This sub-miniature, servo-gear train system is 
designed and manufactured by Edison for use in 
airborne or ground support equipment. It is one 
example of Edison’s unique ability to supply 
electro-mechanical systems in one integrated 
assembly. 

Weighing only 9% ounces this system contains 
gear train assembly, linear transformer, contro] 
transformer and motor generator. Systems such 
as these can be side or in-line mounted or made 
in any configuration to meet your requirements. 

Edison has complete facilities for designing 
and manufacturing magnetic amplifiers, comput- 
ers, transducers, miniature relays servo-motors 
and gear trains. Unlike other companies who 
must rely on outside suppliers, Edison offers 
you single source manufacturing and design re- 
sponsibility. This is backed by one of the most 
complete research laboratories in the country, 
where experienced Edison engineers carry on a 
continuing program in search of new and im- 
proved state of the art designs. 

Let the Edison team be your single source for 
servo components and electro-mechanical systems. 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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9S ft. in 


selection of 


between 91 ft. and 


TITAN is 


length, depending on nose 


cone. Note vernicr positioning 


iuxiliary pump drive assembly gas gen 
rator. After main propulsion burnout 
the hot gas diverter valve sends all ex 
gases directly to the vermier noz 
‘les, bypassing the pump drive turbine 

Propellant tank pressurization levels 
in Titan are tablished mainly by the 
of complying with the best 
specific speed of propellant 
pumps. However, Martin engineers say 
that pump improvements now coming 
out of the Aerojet Sacramento plant are 
not likely to allow Martin to cut am 
weight out of Titan tankage. Titan 
structure is also intended to withstand 
ll non-flight loads without pressuriza- 
tion. It is true that as improved pump 
inlet illows a reduction in 
tank pressure a little weight could 
probably be cut out of Titan stage one. 
However, Martin engineers doubt that 
the saving would be worth the effort 
There is a point of diminishing return 
in tank weight reductions and pump 
improvements can also be used for 
engine performance increase. Aerojet 
has experimentally operated the LR-87 
booster at thrust levels as high as 450,- 
000 Ib., compared with the 300,000 


haust 


necessit' 


iction 


geomet 
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Ib. thrust output of the stand 
sion, Acrojet engineers tell Mart 
LR-87 can operate consistent 
380,000 Ib. thrust in tactical 
if someone will fund a few 
tions 

Problem for Martin propulsi 
neers is to deliver propellant 
engine at specified pressures 
peratures and to work out pr 
utilization and loading schem« 
zation of the largest possibl 
tion of the propellants carried 
important clement in 
Propellant level sensing i 


good 
ince 
ceived much 
ind many techniques and 
iwailable to the 
that job. Martin uses an acoust 
sounding unit which measur 

between tank 
ind converts th 


lem which has re 


missile desig 


tance agome an 
lant 


quantity 


surface 
figure 


Titan Countdowns 
Titan 


iccording to 


yuntdowns vari 
the t pe of test 


wl l l na . - 
, nes With space objects travelling 


a mods a further and faster, 
ground tracking crews welcome 
before beginn the Avion Radar Beacon. 
Throughout flight and re-entry 
a missile is “always in touch” 
with a reliable 
Avion Beacon talking back! 


' 
crigi ne hang 


fed into the 


rng 


tvpical tcp SCTICS 
e Ten 


mnrdaown 


minutes 
mmunication 
CINCTECTIC' pe wer on, WOTK 
romo% cd 
e T-75 minutes—Countdown 
operator of master operations 
We're making lots of beacons 
for lots of missiles 
and space vehicle projects. 
And we even shelf-inventory 
items for fast delivery. 
All this spells SERVICE 
on a complete line of flight 
proved radar beacons that 
0—Load stage one liquid (pardon our pride) 
tage two flight control g reflect the best brains in the 
check beaconry business! Try us. 
e T-35—Start pad checks 
e T-30—Stage one liquid oxygen 


prepare to | 


InnouNnct I-75 and counting 
lear of LOX storage area an 
mount, tart stage two liqui 
initiate 


ogTam 


loading, “‘pr 


connected taging 


eparation 


] : 
l pulled nos 


T-55—Stage two liquid oxvg 


’ ? ‘ 
er erector, stage 


draulic system being pressurize 
T.9S . . “ ¥ > ’ 

e T-25—Lower ecrector, start stag 

flight control go, no-go check 

e T-24—Both stages helium tan 


sure hold limits set to 3,350 psia 
’ Top assignments open in this field 


mum, stage one igniters armed 


e T-21—Reset time number 
e T-20—Both stages 

FOREMOST IN AVIONICS 
AVION DIVISION 


tanks are being pressurized to 
pSla . inn 

QC C f inoustries incorrorateo 

11 PARK PLACE, PARAMUS 1, N. J. 


BE SURE TO GET YOUR 
BEACON RANGE NOMOGRAPH. 
FREE ON REQUEST. 


] } 
ITMISSIIC 


plus or minus 50 
“clear pad of all nonessential pers 
set up roadblocks to pad and 
house.” 

e T-15—Erector lowered, ann 
“turn on arc lights.” 

e T-12—Flight control system 

e T-10—Pad clear, pad control 
for blockhous« 

eT-4 Holding—Pressurize stag 
liquid oxygen tank, announc 
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THE PRACTICAL LOW COST ANSWER TO MULTI- 
CHANNEL OSCILLOGRAPHIC RECORDING PROBLEMS 
ee SANBORN INTRODUCES THE FIRST OF THE 950 
SERIES --- THE 958-1500 SYSTEM--- FOR FLOATING 
OR GROUNDED INPUTS FROM 10 uV TO 2 MV 
PER DIVISION --- ALL-TRANSISTORIZED ELECTRONICS 
MOUNTED BEHIND A SINGLE 7’ HIGH PANEL --- FLUSH- 
FRONT RECORDER WITH 9 ELECTRICALLY-CONTROLLED 
CHART SPEEDS --- IMPROVED, RUGGED GALVANOM- 
ETERS --- CLEAR, INKLESS TRACES -*- RECTANGULAR 
COORDINATE er ‘ALL IN A SYSTEM DE- 


SIGNED SPECIFICALLY TO PROVIDE GREATER ECONOMY 


. 


‘a 

















tention all personnel. This is a 
programed hold at T-4 minutes, 
Blockhouse secured—there will be no 
unnecessary talking. All firing crew 
personnel change over to channel | 
ind leave your talk switches on.”” Start 
command channel check. Reset time 
number 1—all holds after T-4 require 
i reset of T-4 minutes. Instrumentation 
ready, master operations controller re- 
sume count. 

eT-4 and counting—Liquid 
weight “go,” topping stopped. 
eT-2 min. 15 sec.—Stage two tanks 
pressurized 

e T-2 min. 6 sec.—Engines “go.” 
eT-2 min. 4 sec.—Power transfer 
started 

e T-1 min, 33 sec.—Flight control pro 
gramer started 

e T-35 sec.—Engines armed 

e T-0—Ignition. 

eT plus 6. sec.—Liftoff, holddown 
clamps release, flight control system 
triggered by lanyard 


oxygen 


Initial Flight 

Titan is unguided until stage separa- 
tion. Up to that point it flies accord- 
ing to a sequence of commands from 
the flight control system programer 
which locks out signals from the guid- 
ince system until 10 sec. after separa- 
tion. It is also responsible for turning 
off the stage one propellant pressure 
regulator and locking out sustainer shut- 

The programer begins 
it liftoff when the flight 
triggered 


down signal 
to count tin 
ontrol system lanvard is 
Commands issued by the programer 
nav be iccording to time 
r to the occurrence of certain events 
First operation ordered by the pro 
liftoff is a roll to onent 

missile with respect to the bearing 

its target. Roll rate never varies 
from missile to missile and orientation 


a que need 


ramer after 


roll is always programed to end the 
if seconds after liftoft 
to control the number 


ime number 

The only wat 
/ 
i 


ecs through which the missik 


roll in thi 


r later. The next maneuver com 


ce 


mancuver is to begin it 
manded by the programer is the pitch 
smoothly 
gyros in the 


ve Trajectory is curved 

d continuous but rate 
loop may be torqued to produce from 
two to 13 pitch rate segments which 
may be called for by the programer de 
mission to be flown 


till staging 


pending on th 
Pitchover continues 

Maximum dynamic pressure is en 
countered during stage one operation 
it an altitude between 35,000 ft. and 
40,000 ft. and a Mach number of 1.6 
About six seconds after the occurrence 
of maximum dynamic pressure, the 
programer reduces autopilot loop gain 
to keep the loop stable as natural fre 
quency of structure changes 
with emptving of propellant tanks. In 
test firing propellants may be loaded 


missile 
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for Better 25 


Values . 


TRU-LOC 
SWAGED FITTINGS 


ee 


Eliminates Instrument Interference! 


@ Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ““NO-MAG’’ has 
these characteristics: 
NON-MAGNETIC PROPERTIES 
“"No-MAG”’ cable is made from ty; 
305 stainless steel. It remains non 
magnetic after severe cold worki: 
—in contrast to standard stair 
steel aircraft cable which show 
pronounced increase in magnet 
after swaging, wire drawing or sin 
lar operations. 

This non-magnetic property 

“"No-MAG” cable eliminates inst 
ment interference from cable n 
netism. 
CORROSION RESISTANCE... 
New “‘No-MAG”’ cables have 
sion-resistant qualities similar to 
but slightly better than, cables 
made of standard stainless steel! 


GOOD THERMAL CHARACTERISTICS 

The thermal expansion character 
istics of new “NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COrTo- 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘“‘No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘"NO-MAG’”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’” are 
required. 


USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ““NO-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


co 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg 
6800 East Acco Street, Los Angeles 2 


Detroit 2 
@ Bridgeport 2, Conn. 





Opportunities for 
Engineers 


sta-bil‘i-ty 


Poised in recovery or skimming straight and level — in 
any altitude stability augmentation from American- 
Standard* steadies the Kaman H-4 iB Huskie a Thi : 

[ SA F rescue helicopter adds one more } gh pe rfor nance 


j 


rnniicat 
app fa 


vehicle to the growing liet of ttions for our 
subminiature inertial components. In aircraft the 
F-106, in missiles the Terrier and Tartar, and in 


submarines the Polaris class, American-Standard, 


Military Products Division s ) ; gyros fundamental to 


accurate positioning and control 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 


performance and reliability make them unique in the 


field of navigation and stabilization systems 


Winning this degree of acceptance has created new 
career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


MILITARY PRODUCTS DIVISION 





accurately enough to terminate stage 
one thrust quite exactly by propellant 
depletion Allowance must be made 
for liquid oxygen boil-off at about 10 
lb. per minute It can be loaded to 
within about 75 Ib. of a specified 
quantity 
Stage two ignition is programed six 
seconds after termination of thrust on 
tage one lo separate stages, explo 
hold-down bolts are detonated to 
the tie between the tage ind 
of solid propellant JATO bottles 
two away from stag 
Separation lanvard begins start 
equence for stage two main propulsion 
Ihe programer begins to pass signal 
from the guidance svstem into the flight 
1 


ontrol svstem 10 se ifter scpara tne n 


Control Can 


The programe located in stag 
» in the same black box as the three- 
rence system of the auto 

rics a control 

i simple inalog 

package le 


magnetic amplifiers 


in manufac 


rope llant tank 


} 


] 
| 


uminum alloy 


cllent strength 

when the Titan 

; no om en 

ind maintain 

irca—let lon 

Martin began 

ind develop 

mci rogram 2} i¢ problem ind 


learned a method of welding it with a 


helium shielded ngsten arc and alum: 
| method also adopted 

j naker It 
minimize the heat-affected 
id quate t nsile stro ngth n 
This is done bv backing 
of the butt joint with an alu 
minum chill bar to dissipate heat In 
the puddle area under the butt joint, 
the backup bar has a 0.05-in. undercut 
steel plate to prevent adhesion of the 
to the fixture With 12 pancls 
to weld in each barrel section, there 


is still reason to worry about getting 
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1 precise L0-ft. diame 
barrel section and the 
to be joined 


this required 
tooling 


outset 


n 


tiyr 


\ itu 
to Titan airft 
even if it meat nnging an l 
from Cape Canaveral. Martin 
feel the Denver plant is the logi 
to do this work since it is th 


equipped ind ffed for it. Th 


- 


wy ager a 
« * i 7 


sta-bil'i-ty 


A note for talented engineers: 


Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 

of professional growth at the 
expanding Military Products 
Division. 


The logical growth from the 
projects already in the house 
extends a tremendous challenge. 
And, the ‘‘off-site’’ advantages 
are as stimulating as the 
in-plant creative environment. 


To repeat them just for the record; 
Residential Boston suburb, excellent 
benefits, relocation assistance, company- 
sponsored education, and the wide cultural 
and recreational attractions of the area 


Footnote: Excellent salaries 
for qualified engineers 


in both our Systems and 
Components Departments. 


Please submit resume to 


Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 


“Amunican-Standard and Standerd ® ave trademarks of 
American Radiator & Standard Sanitary Corporation. 


Amenrican-Standard 


MILITARY PRODUCTS DIVISION 





ORATION 


ALIFORMIA 


2CRAFT GORI 
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KHEED All 


sySTEMS DIVISION 
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year 


after 
year 


firms served by Avnet 
have recognized and 


appreciated the Avnet ve 
aT “wie 
licy of immediat been necessary t° © 
olicy of immediate spunea most! ; nectors 
es During the past Sev delivery of conne 
7: Dur.ane ‘a tn 
delivery on all parts . Avnet Corporation to 
; “ eh* requirements . 
ilies: ry schedules demandes 
Time and time 


requirements by 


we distribute. 
We, at Avnet, are » all instances the 
‘ fort on the part 


9) 
r 


grateful for this —_ wut ef 
. as ynet h 
recognition and pledge Oeeeompt delivery of 


satisfied ou 
the res 


io 


eh to take 
. : > an : - Lockheed wisn nt 
continued service that ene Purchasing Department, 9% Til” ay aynet have 
r h ae Be . he fin *) vaeard Pierce, 

ur appreciation aye thank Messrs. Edwar 


in=- 
I 


satisfies seemingly ot - 
> ress Lockheed maith 


7 | » especially w45" * a a 
impossible requirements  deing fer Us- we eapeciaey oir p Loypare 
Hel 4 Mike Newberge! 


anc 
Bae 


“time and time again,” fab Seer? » achedule 
3 g - our delivery 2 


year after year. 
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AVNET ELECTRONICS CORPORATION 
70 State Street / Westbury, New York 
EDgewood 3-5800 / TWX Westbury 2617 


Requirements 


AVNET CORPORATION 
5877 Rodeo Road / Los Angeles 16, Califorr 
UPton 0-6141-VErmont 7-7111 / TWX Culver City 2273 


AVNET ELECTRONICS CORP. of Northern California 
1262 No. Lawrence Station Rd. / Sunnyvale. California 
REgent 6-0300 





tive would be to duplicate the capabilits 
in Florida or distract the test personnel 
from their proper functions. Martin 
Denver runs a production line and a 
modification line for cach stage of the 
nissile. If possible, changes are in 
erted on the production line, but often 
the stage is too far down the production 
ne to be fitted into an earlier position 
isily In that case, as it comes out 
the door it is pushed right back into 
ic modification line 

Because missile airframes are cvlin 
rical in shape, not much complicat 
heet metal forming is necded. Lack 
i compound curves obviates anv need 
for large form presses or drop hammers 
Most of the equipment in Martin-Den 
er's sheet metal department consists 
f shear pre 


tretching equipment and other con 


brakes, punch pre 


ntional sheet metal machines 

Fuel and oxidizer tanks make up 
st of a ballistic missile airframe. Flat 
xtruded skin panels are received from 
the mill in the T4 semi-hard condition 
Vheir thickness not uniform so thes 
nust be machined to get required tol 


rance of plus or minus 0.05-in The 


Giddings and Lew: tape « 

trol mill offers the large bed and ac 
irate ntrol needed for the iob Th 
inels are first milled on the flush cx 


ternal surface and then on the internal 


magnetic nn 


de between the T-section integral 


tringet This machining to remo 


xcessive extrusion tolerances is needed 


1); 


to permit onsistent chemical mi ng 


thickness control 


Contour Block 
After machining, the panels ar 
formed over a Kirksite contour block 
a stretch press. One of the advan 
of stretch forming is that it r 
lo get the right 


onfiguration, the panel must be r 


residual stresses 
trained through its width as it i 
tretched through its length. If this 
vas not done, the pancl would thin 
lown in the middle to an hour-glass 
hape 
Vhe Hufford 159 hydraulic universal 
biaxial stretch press is used for this job 
wv Martin The company claims it is 
the first such machine of its size and 
ipacity in the industry. It has a capac- 
itv of 1,400 tons and is 43 ft. long, 11 
ft. wide and 20 ft. high. Four end 
vlinders provide a pull of about 380 
tons to adjustable contour jaws while 
the side restraining jaws have a load of 
five tons per line inch. The machine 
will handle pieces up to five feet wide 
ind up to 24 ft. long. Longest Titan 
propellant tank panels measure 20 ft 
Che extra four feet available may some 
day be used in a growth version of the 
missile or in special space vehicle appli- 
cations After stretch forming the 
panels are aged to the T6 hard con- 
dition. 
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f 


\fter machining and 
panel is chemically etched 
excess metal from less 
eas at a controlled rat 
weight. In the process 
chemical milling, the ah 
panel is cleaned in a 
and alkaline rinse, and 
rins After the metal 
neoprene-base mask not les 
in. thich ipplied ind 
lemplates irc then plac d 
mask and the 
posed 
long thei 


unwantcd 


pan Is ive imMc4r 
ution that removes m 
m1 After 
metal ha 
moved fr 
deoxidized t 
bi the 
then is 
technique, 
lustry, all 
if l number 
formed part 
gradual removal 
hing bath. Ch 


the prepara 


isscTnpi 
ips of three to f 
1utomaticall 
1S 
mbly 
paddl 
in 
velding 


parm Is 


tioned on the fixture 
the external bridge clamps, th 
dinal butt joints are secured 
welding head tr 
welding bridge, the seam 
ically closed. The bridge 
ire released, the fixture and 
removed from under the welding 
and the fixture is rotated until 
unwelded butt joint is in posit 
issembly then is put back w 


welding bridge and the opet 


iufomati 


repeated 

After four quarter-barrel su 
blies are completed, they are cl 
into position on the locater pad 
the fixture and moved under 
ing bridge The quarter-barr 
welded into a complete barrel 
and two router heads then t 
barrel ends to complete the op: 

Fabrication of the tank dom 


presents interesting problems. O 


peel sections of 2014 are stretch-formed, 
rough trimmed, aged to the T6 hard 
condition and chem-milled much like 
the barrel panels. ‘The segments are 
cut to size on the two radial edges in 
the trimming fixture by twin routing 
heads that operate simultaneously in 
the opposite directions. 

lhe segments then are positioned in 
weld and trim fixture which has threc 
major components—a_ rotating posi 
tioner, a tilt mechanism and a boom 
tc support the welding head. The fix- 
ture is accurately machined to the 
hape of the inside skin contour It 
backs up the welds and controls pene- 
tration of the weld joint 


Welding Head 


The welding head is moved into posi- 
tion and, as the turntable is tilted 
iround its horizontal axis, the radial 
butt joint passes under the head and is 
welded from center to circumferenct 
The turntable then is rotated to the 
next joint and the weld is made in the 

ne manner. 

After all the radial joints have been 
velded, the turntable is rotated 369 
deg. while the edge of the dome 1s 
trimmed to size by a fixed routing head. 
An extruded frame member is added 
to the base of the dome. The circum 
ferential welding of this member and 
the dome is done by tilting the turn 
table 90 deg. and rotating it under the 
fixed weld head. When completed, 
the dome is readv to be attached to the 
tank barrel. 

Che tank barrel and two tank domes 
re finally assembled and welded on 
vet another automatic rotating fixture, 

msisting of a bed, two rotary holding 
hucks, roller rings, and an automatic 
velding head I'wo dome assemblies 

located and clamped in the chucks 
nd the barrel assembly is positioned 
in the roller rings. All fixture segments 
re moved together so that the edges 
to be welded form butt joints. As the 
fixture rotates, each circumferential 
veld is made in one continuous opera- 
tion as the seams pass under the weld 
heads. 

Because of the high reliability re- 
quired of the missile, quality control 
tests are very thorough. All subassem- 
bly welds are checked visually and with 

dye-penetrant. The  subassembls 
welds and the final assembly welds of 
barrel and dome are checked with 
X-rays for cracks, porosity, inclusions 
ind incomplete fusion. The X-ray ex- 
amination is made by attaching photo- 
graphic negatives in film cassettes along 
the outside of every weld and exposing 
them to an X-ray source placed inside 
the tank. A single exposure checks 
every weld. The entire tank is put 
inside a lead shielded house for the 
test. X-ray examination may soon be 
discarded by Martin-Denver because 
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TOUGH, TINY, 
TUNABLE TUBES 
MADE HERE 


KU-BAND TUNABLE TUBES are the newest in a 
remarkable family of Litton Industries miniature pulse 
magnetrons. (There are more than 60 types of Litton 
miniature magnetrons. Production types!) The Ku- 
band tubes have power ratings up to 3 kw., minimum. 
Except for waveguide output, of course, they are 
mechanically interchangeable with companion X-band 


tubes available at power levels up to 4 kw., minimum, 


We are reasonably certain that we spend more time 
making each tube than is the industry standard. We are 


also reasonably certain that we maintain the highest 


LITTON INDUSTRIES 


BARRATRON TRANSMITTING TUBES * MACNETRONS KLYSTRONS * TRAVELING WAVE TUBES © BACKWARD WAVE OSCILLATORS 


CARCINOTRONS * GAS DISCHARCE TUBES © NOISE 


tube yield in the industry. A much larger number of 
our magnetrons go to customers instead of to reject 
bins. Implicit in this is tube reliability. Our extra care 
in production has resulted in tubes that are performing 
well in excess of ratings. Since this means longer life, 
you can translate it into lower operating costs and 
honest-to-gosh reliability for your systems. 

Let us send you, without obligation, more information 
on our wide line of electron tubes —evidence of 
Capability That Can Change Your Planning. Litton 
Industries, Electron Tube Division, Office All, 


960 Industrial Road, San Carlos, California. 


Eleetron Tube Division 


SOURCES © CROSSED-FIELD AMPLIFIERS © HIGH DEFINITION CRT 
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faults are so seldom discovered in the 
welds as to make its necessity ques- 
tionable. 


After the X-ray test, the tanks are 
sent to the hydrostatic test fixture 


where they are tested under pressure, 
calibrated and placed in a cleaning cell. 
An automatic spray system cleans, 
rinses, deoxidizes, and applies a protec- 
tive coating to the metal. Hot air 
blasts dry the tanks and they are purged 
with nitrogen to a dewpoint of 10F 
Ihe tanks then are sealed and removed 
from the fixture 

The completed tanks, the engine 
fairing, the between-tank structure and 
transition pieces for each stage of the 
missile are next positioned in their 
respective splice fixtures for assembly. 
The splice fixtures are built in a hon 
zontal position with movable end plates 
ind subheaders on a_ self-supporting 
base containing ball-races to support 
header and case movement. The paral 
lel location of end plates, headers, and 
the over-all fixture alignment is made 
by a controlled optical line of sight in 
the fixture base and two auxiliary lines 
of sight at the vertical and horizontal 
centerlines 

Because of the absolute necessity of 
reliability, the building block principle 

used in quality control testing. The 
components are checked, then the sub- 
system and finally the complete system 
jfter it has been installed in the missile 
All electrical procurement items, wiring 
harnesses, and electrical subassemblies 
ire checked on the test bench. 

Relays are connected to simulated 
missile electrical loads. Switch panels 
with precision meters measure timing, 
coil voltage, contact resistance, and 
load interpretation. Flight test instru 
mentation sensors require very stable 
sources of reference voltage that ar 
obtained from magnetic amplifier regu 
lated supplies which receive an exact 
ing check of their load capacity, regu 
lation, stability, drift, and immunity to 
supply line variation 

Pneumatic and hvdraulic compo 
nents are verified on pressure test 
penches for over-all conformance to 
‘pecification and operating require- 
ments. Hydrostatic pressures up to 
15,000 psi. are available. Panel in- 
struments include precision pressure 
gages, timers, voltmeters, and ammeters 

Control and telemetry antennas re- 
quire the testing of a number of char- 
acteristics Some tests are conducted 
on full-scale, partial mockups that are 
isolated from interference producing 
equipment. Other tests must be car- 
ried out in screen-rooms. Directional 
properties, voltage standing wave ratios, 
impedance and voltage breakdown are 
checked. 

This is the first of two articles on Titan 
ICBM production and operation. The sec- 
ond will appear in next week's issue. ) 
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With Tape Recorders you get 


PRECISION + 
PORTABILITY 


Here's a portable 14-channel magnetic tape recorder /reproducer 
with performance specs that meet or exceed 1,000-lb. models 
requiring 1000 watts. 


Yet this Precision Instrument Co. recorder (largest of 3 portable 


aad 


models) weighs only 100 Ibs. and uses just 275 watts! 


There's no mystery about it. By combining transistorized, top- 
grade electronics and stacked reel tape magazines, P§ produces 
recorders 1/10th the size and weight of 19-inch rack installations 
without sacrificing precision or flexibility. 


That's why you'll find P# recording and reproducing test data 
in hard-to-reach locations, where space is limited or wherever 
portability is an advantage. For example, at missile sites, on 
mountain tops, aboard subs, even in a bathysphere. 


In the laboratory, you can move a P# recorder from job-to-job, 
bench-to-bench as easily as any other item of test equipment. 
Pl recorders use standard tapes and heads, are completely com- 
patible with other makes of recording apparatus. 


Pf's portability is apparent. Now let us prove performance. 
Call your P# representative for literature and to arrange a 
demonstration, or write us direct. Please address Dept. 051. 


Precision Is Portable 
PRECISION INSTRUMENT COMPANY 


1011 COMMERCIAL STREET * SAN CARLOS, CALIFORNIA ¢ PHONE: LYTELL 1-444] 
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USAF-Martin Titan C-3 intercontinental ballistic missile, which 
exploded at 12:11 p.m. last Dec. 12 on Pad 16 at Air Force Mis- 
sile Test Center (AW Dec. 21, p. 19), was to have been the first 
flight test of second stage propulsion system. The explosion, be 
lieved to have been caused by mechanical closing of an electrical 
relay in the safety destruct system, occurred just at the instant 
when the missile was about to lift off the pad. In photo No. 1 
the engine is running and some umbilical cords (arrows) have been 


disconnected. Vibration has begun to shake ice from area around 
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the first stage liquid oxygen tank. Nose cone fairing covers the rod- 
like ablative nose cone used in the Titan C series. In photo No. 2, 
fire erupts near the base of the missile as the fuel tank is ruptured 
by an explosive primer cord running alongside the first stage. Com 
parison with photo at the left shows that the Titan never lifted 


from the launch pad. Primer cord in the destruct system is in 


tended to rupture the liquid oxygen tank as well as the fuel tank 


to cause a rapid combination of propellants and rapid destruction 


in flight. The system ordinarily is activated by a radio signal 
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As the explosion spreads, the missile sinks downward into the 
flames and more umbilical cords are torn loose. Missile’s engines 
had burned for nearly four seconds and should have achieved liftoff 
at just under 44 sec. 


Titan C-3 Missile Explodes 


On Canaveral Launch Pad 


AVIATION WEEK, January 11, 1960 
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In photo No. 4 (left) the Titan has slipped farther downward. 
Forve of xplosion has caused extreme vibration of um- 
bilical tow photo No. 5, above). Martin tests to simulate 
forces act n this Titan produced hitherto unknown shock 
wave (AW Dec. 17, p. 17) which caused the relay to open 
and clos ' 
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Titan has almost disappeared into the flames as the explosion and fire continue to expand outward (photo No. 6, above). In photo No. 7 


(below), the brilliant lighting at upper center indicates that the second stage propellants have exploded. Damage to Complex 16 is expected 
to take about two months to repair. As in the previous explosion of a Titan on the pad last Aug. 14, most of the damage is to clectrical 
lines, hydraulic lines, etc., rather than to structures in the actual launch complex 























preceding man--and putting man in space.... 


Our entire space prog ved from missile know-how, missile hard- 
ware. Spacecraft rise or ngines, space probes are flung at the moon 
by adapted missiles. Lef ht: Scout a new solid-propelled satellite 
launcher: Saturn. huge itform or space probe launcher, is made up 
largely of adapted le engines and fuel tanks. Discoverer 
satellite, itself 13 feet ws off Saturn’s size. Thor-Able is the booster 
for our first attempt t the moon. Vega, a much-improved Atlas 
ICBM, will be able t 1 in orbit for two weeks. Thor-Hustler is 
a booster configuratior overer satellites. In the foreground floats 
Atlas launcher, having Mercury man-in-orbit capsule 


a a a a re & &' RV Te TS SS 


Creative Chemistry—at your call for space age projects! 
Monsanto operates five specialized laboratories staffed 

with scientists capable of solving, chemically, the diverse cond 

materials problems in construction, propulsion, and Mons tanding and proven capability to 
operation of space-age vehicles create netional fluids for specialized engi- 
Monsanto's capability to assist you in the development neer 20 such fluids have proven successful 
of special materials is based on fundamental chemical for | e hydraulics; coolant-dielectrics for 
know-how” in the fields of organic synthesis; inorganic airdort 1 electronic equipment; fire-resistant 
and physical chemistry; petroleum chemistry; resins and 1UDrIC lic fluids; radiation-resistant, ther 
plastics technology plus a basic raw material mally nsfer fluids; and moderator-coolants 
position in each of these fields. Monsanto's current at, —s Newest breskiwougn: 708 
developmental work includes: high-thrust jet and rocket now in final evaluation 
hydro-carbon fuels; stabilized, micro-prilled, nitrogen tuOr uulic fluids 

oxidizers that give predictable performance to solid ; es chemical capability, discuss your 
propellants; fire-resistant, heat-stable plastics for space 
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ire silicon for signal equipment 
diodes; and intermetallic semi- 
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Creative chemistry 1 ICe-age projects 


MONSANTO CHEMICAL COMPANY 


Corporate Division * 800 North Lindbergh Boulevard, St. Louis 66, Missouri 
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exploring the inner space.. 


1 W 


RESEARCH | 
MISSILES 


cone very 4 
grown the Data-St 

urbdorn ind ite i ord € 1V I mipar Cu 
computer periphera eq pment ner aiv i } I nt { I wwing con 


rom 


sts engineers 
ipany recognize 
i of-the-art ind 
ication work intr in the present 
ind 


COOK ELECTRIC COMPANY 


2700 SOUTHPORT «+ CHICAGO 14, ILLINOIS 
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bolts from the blue .... 
At the dawn of the missile age, the manned bomber gains a new lease on 
AiliR- er life — as an airborne launching platform for missiles. This method permits 
on greater accuracy than the all-missile approach, and makes the bomber less 
: vulnerable than the conventional bomb-run. Top to bottom: B-58 peels off 
(ej, 4018] ,‘/2) after launching secret air-launched ballistic missile at a target 1000 miles 
5 away. Hound Dog is next; this jet propelled flying bomb will augment the 
striking power of the new B-52G. Below is Quail, a diversionary missile 
MISSILES designed to lure hostile fighters and missiles away from SAC bombers 
‘ : Bullpup, released from a Navy strike aircraft, is visually directed to its 
target. Extreme right: Corvus, deadly to tough targets ashore and afloat 


2, aoe. da. a a oo oe ee oe a ee, 
For 40 years, Fairchild Camera and Instrument Corpo mu seconds, cut-off frequencies to 500 mc, combined 
ration, a recognized leader in airborne reconnaissance with operation at 175°C. It is also actively engaged in 
systems design, is today, through its various divisions, research and development in the fields of tunnel diodes, 
actively engaged in producing optical, electronic and intermetallics, and microminiaturization 
electro-mechanical components and systems for missile Fairchild Controls Corporation, another subsidiary, is a 
applications. Its Defense Products Division, for example, leading producer of high reliability electro-mechanical 
has developed ground support equipment for missiles components widely used in the control systems of many 
testing and training and is currently producing for use types of missiles. These include such items as subminia 
in surveillance drones, an air-to-ground photo-trans- ture rate gyros, precision potentiometers, pressure trans 
mission system using advanced techniques in electronic ducers and miniature accelerometers 

scanning, display and rapid film processing In support of its position of leadership in the foregoing 
Fairchild Semiconductor Corporation, a subsidiary, pro areas of activity Fairchild offers reliability of product 
duces a family of ultra-high performance silicon tran performance, high standards of professional competency 
sistors and diodes, offering switching speeds down to 10 and an enviable record of on-time delivery 


DEFENSE PRODUCTS DIVISION 


f) C- [ /— Robbins Lane, Syosset, Ll. 1., N.Y 
FAIRCHILD CONTROLS CORPORATION 


225 Park Ave., Hicksville, lL. 1., N.Y 


aene AND INSTRUMENT FAIRCHILD SEMICONDUCTOR CORPORATION 


ConPoRaTiON 545 Whisman Road, Mountain View, Calif. 














bringing bombers to a dead end.... 


GR ND ; No matter how fast, | how high the raiders fly — there is now a 
OU cad missile in the U.S ist them out of the skies. The leading 
protecting o lefense installations: Left, foreground, 
1a @) AiR the Nike Hercules faster, longer-ranged descendant of the 

- 
Nike Ajax (center » of Hawks is poised on the launching 
er, ready to str lying planes. Bomarc, right foreground, is 
MISSILES eally an unmanned f ts latest version has a range of 400 miles 
| i : The explosion ves the Nike Zeus; this anti-missile missile 


may be able to detor irheads diving earthward at 14,000 mph 
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speeds 

oling subsystems safeguard black boxes 
at any temperature . . . by adding 
cle, cold plates, or evaporative cooling 
rization and dehydration packs control 
Eastern Industries’ long experience in these specialties litions in the void of space and on the 
provides the know-how for workable solutions. Small -concept servo-systems — servo valves, 
light hydraulic power subsystems are built around in ontrols and actuators — are engineered 

24,000 RPM gear pumps no bigger than a fist. Eastern te is in the space age 
ems call for creative help in miniaturi 


pumps have gained the reputation for outstanding 
inder extreme environmental conditions when Eastern for imaginative solutions 


Tomorrow's spacecraft will magnify today’s missile 
requirements. Fantastic speed, temperature, and reliabil 
ty requirements call for new standards of performance 
in hydraulics for actuator brawn, demand refrigeration 
to cool the electronic brains 


reliabiiity 
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roducts and capabilities 
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EASTERN IND STRIES, INC. 


100 SKIFF STREET, HAMDEN 14, CONN. 
West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
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Towers of strength for the cause of freedom, the missiles in 
this panorama deter aggression, protect our cities and defense 
installations, and meet the threat of brushfire wars 


1. Guided by infrared, the Philco SIDEWINDER air-to-air missile 
makes up the main armament of the F-104 interceptor 2. The 
Martin BULLPUP is an air-to-ground missile with a high-explosive 


warhead 3. The Raytheon SPARROW arms our newest naval 
interceptors 4. The Douglas GENIE is an air-to-air rocket with 
a nuclear warhead 5. The Hughes FALCON is fired from all 
weather fighters — seeks out enemies by radar or infrared 6 
HAWK, built by Raytheon, is a ground-to-air missile designed to 
defend our armies against low-flying planes 7. The new SUPER- 
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TERRIER is a shipboard missile designed by Convair to knock 
down hostile raiders scores of miles away 8. The Bendix TALOS 
is propelled by rocket and ramjet — can be used against aircraft, 
ground targets, and missiles 9. The Convair TARTAR will be 
the primary anti-aircraft armament of our newest destroyers 10 
HONEST JOHN, a Douglas design, is an unguided artillery missile 
which can carry a nuclear or high-explosive warhead over 20 miles 
11. LITTLEJOHN, an Emerson-Electric missile, is even more 
mobile, but shorter-ranged 12. The Sperry SERGEANT is a 
medium-range ground-to-ground missile for the Army, with solid 
fuel and a nuclear warhead 13. The North American HOUND 
DOG can be air-launched from B-52G bombers to destroy a 
target 1000 miles away with its thermonuclear payload 14. The 
McDonnell QUAIL is an air-launched decoy missile, which looks 
like a SAC bomber to hostile interceptors and missiles 15. LA- 





firepower for jet-age interceptors .... 


to h ca hostile bomber crews 
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Developed by Philco in conjunction with the Navy, suc missile systems by conceiving, 
engineered and produced by Philco, the renowned ( gnin , fuze subsystems to meet a 
Sidewinder air-to-air guided missile is an outstanding ex variet operational requirements. Prior 
ample of the results of close coor lination between Philc t ct Philco provides circuit and 
ind the Military for weapons systems devel me eK I ites and tests prototypes and 
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acture of Sidewinder . 


In addition to the continued manuf 
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missile CORPORAI 
SERGEA LE JOHN FALCON 
Philco also has made significant contributions to the TALOS i TERRIER 


ten tilizing various guidance and contro 
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AT PHILCO...the world of tomorrow is now 
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CROSSE is a radio-command guided weapon produced by Martin 
— can pulverize pillboxes and tanks 16. NIKE HERCULES now 
stands guard over our cities and defense installations — along with 
the shorter-ranged 17. NIKE AJAX. Both are ground-to-air mis- 
siles by Douglas and Western Electric 18. The Boeing BOMARC 
is our longest-ranged ground-to-air weapon—can hit hostile 
The Gilfillan/ 
Firestone CORPORAL, our first operational ballistic missile, is 
now poised on U.S. Army bases overseas 20. The Northrop 
SNARK is the first intercontinental guided missile to become 
operational 21. The faraway explosion in the sky symbolizes the 
secret NIKE ZEUS (Douglas), which may become our first anti- 
missile missile 22. The Lockheed POLARIS is the solid-fueled 
ballistic missile for nuclear submarines of the George Washington 
class 23. The Chrysler JUPITER is the Army’s basic 1500 mile 


raiders while they are still 400 miles away 19 











IRBM 24. The Martin MACE, successor to the MATADOR, is 
an air-breathing guided missile with a nuclear warhead 25. THOR, 
created by Douglas, is an operational 1500-mile ballistic missile 
now stationed in England and Turkey 26. The still-secret PERSH 
ING (Martin) will enable the Army to blast targets hundreds of 
miles behind the front lines 27. The towering Martin TITAN is 
our newest intercontinental ballistic missile will be fired from 
underground ‘silo’ sites 28. The Chrysier REDSTONE is a reliable 
200-mile ballistic missile now on the job overseas 29. Mighty 
ATLAS, a product of Convair, is beginning to count in the deter 
rent strength of the U.S and turns out to be a prime space 
vehicle as well as an ICBM 30. MINUTEMAN, now being de 
veloped by Boeing, is shown in an artist's impression. Thousands 
of these ‘second-generation’ missiles will deter war from under- 
ground launching pits © 1959, by Remsen Advertising Agency, Inc. 
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These companies have joined in bringing you this panorama of U.S. missiles and 


AIRCRAFT ARMAMENTS, INC. COOK ELECTRIC COMPANY THE HIGH STANDARD PHILCO Government and 

Cockeysville, Maryland 2700 Southport, Chicago 14, Iilinois MANUFACTURING CORPORATION Industrial Division 

Simulation, training and test equip- Research, testing, systems mgmt., com- Hamden, Connecticut 47 Wissahickon Ave., Phila. 44, Penna 

ment for America’s missiles , ground support electronics Advanced tooling components for mis- In communications, data processing, 

scale equipment, communi- sile production. missiles, and weapons systems . 

BURNDY CORPORATION cations electronics, field services look ahead and choose Philco. 

Omaton Division MONSANTO CHEMICAL COMPANY 
66, Mo 


Norwalk, Connect., Toronto, Canada EASTERN INDUSTRIES, INC. 800 No. Lindbergh Bivd TITANIUM METALS 

Toledo, Ohio * Antwerp, Belgium 100 Skiff Street, Hamden, Connecticut Creative chemistry for space-age project®. CORPORATION OF AMERICA 
Giiiese of connsetions CagesS en Guady §=Seevens ene ee, «60s Yaa. Dommnenene compnemy 233 Broadway, New York 7, New York 
FAIRCHILD CAMERA AND servo-valve hydraulic systems. Torrington, Ct. end Sout . The nation's only organization devoted 
INSTRUMENT CORPORATION Research for pues » beoring de- exclusively to development, production fs 
Robbins Lone, Syosset, L.!., New York FLEXONICS CORPORATION sign and performance and sale of titanium metal. 

Roots! veranneienenee systems comers, wa — Third e+ mony Maywood, i Free full color repr }-page panorama will be sent to you on f 
photo-reconnaissance systems, ground- @ industry's number one source for rece 2 » 4 . ‘ } > . . id 

support equipment, transistors, diodes, complete research, development, and request Oversines — = lor framing prints without advertis- 

precision potentiometers, transducers, manutacture of flexible devices to con- ing Copy are avanladic stock for $1.00 each. Send all requests to: 
accelerometers, rate gyros. trol pressure, temperature, and motion Remsen Advertising Ag Inc., 155 Whitney Ave., New Haven 9, Conn 
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new weapons for the atomic age Navy.... 

A new generation of Am in combat si is headed for the seven seas 

Nucle 1 new U.S. Navy will keep 
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training systems: ATLAS crew procedures trainer at 
Vandenberg Air Force Base REDSTONE battery 
crew procedures and maintenance trainer * SPARROW 
maintenance trainer SERGEANT missile handling 
and check-out trainer for field personnel * POLARIS 
guidance systems factory training equipment NIKI 
battery field training equipment 


check-out and test equipment: TERRIER central signal 
source for missile guidance check-out and shipboard 
radar monitor sets (SPM-7) * TALOS shipboard guid 
amce analysis (SPM-2) TITAN blockhouse 
telemetering ground station POLARIS maintenance 
inalysis equipment for submarine fire control systems 
* REDSTONE radar-controlled fuze checker 


sets ad 


Skipjac k type 
Missile 


release 
its launching silo 


Defense 


platforms at full fathoms five .... 


vith the nuclear-armed missile — there 
in aggressor in his tracks 
6700-ton George 

i 


bmarine t 
of weapor 
sudbma 
submarir 

this se 
with a 
d one « 


i¢ 
f troyer 
of ballistic missiles 
bre 1500 miles 


non-e¢x 


as it ih Range? Warload 


* a. - w * 7 a 


warheads pment of special types for CORPO- 
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, NEST JOHN impact rocket test sled 
y * TARTAR telemetering antennas 


. 
. | 
sectior . 
RAT t 

Develor 
airborn 


non-missile field include the newest 
T-92), the new Army standard 50- 
ber ns (M-85) and the Navy standard 
miss-d ring system (AN/USQ-11). 
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Illustrated is 
Washington Fleet 
boat has launched SUBROC from 
will soar into the air and head for a 
The huge sub in the foreground 
Polaris is expelled 
ed air, and its solid-fueled first stage 
thermo- 








planes without pilots .... 


: Many different vehicles w many diller mis ? missiles on this 
AilR- page have only one thing in co non: they fly ‘ the ft airfoul ind 
their engines need oxy 1 from tl rr in here pera 
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Missile metals and alloy t be shaped and drilled concept was first prove ut the production of gun 
by tools with missile age capabil and Hi-Standard barrels which traditionally require precise deep 
gun dr * measure u t ighest materials, the drilling of cold carbon-steel alloys of exceptional hard 
roughest assignments ness. The sig f th lrills provides for a forced-oil 
In equivalent mi tandard drills produced to date feed which clear it if ind cools the cutting edge 
have just about d ; elr » the Moon through for faster drilling ' 
some of the hardest n a man or nature can create! All-steel or carbide pped drills are now ready for the 
Hi-Standard gun drill duce holes up to 10 feet in toughest exotic materials of the space age any 
depth mirror-smooth, truly round and _ straight substance that can be machined can be gun-drilled with 
accurate to micrometric n irements. These remark Hi-Standard drill 

savings in the 


able tools are more than a itch for the hardest missile Ihe opportunities for speed-ups and 
alloys take but a single pass to complete the job production of per-acct 


e¢ mussile components are 
These space-age drills e actually the result of more boundless when you ese revolutionary drills 
than 30 years of experience in aircraft, automotive Write for your Hi lar report on space-age 
marine, and heavy manufacturing. Their basic design gun drills today! 


HAMDEN, CONNECTICUT 


* also known as deep-hole drills 
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j Redstone, most reliat sile to date, propels a huge thermo- 
e740] 8), ‘ie, nuclear warhead 2 e is radio-guided into battlefield targets 
i Polaris a solid-fuc ictical as well as strategic roles. Honest 
MISSILES John is a nuclear-tipy ocket with a 20-mile range. Sergeant is 
a simpler and more or to Corporal. Pershing would be the 
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For rocket-motor cases, beta titanium (Ti-13V-11Cr tudy materials for rocket: motor case 
3Al) provides burst strengths today exceeding by 1! pI ports: “In considering the long-time 
percent the research goals set for steel. Pilot cases stor vith rocket cases —a pit in a thin 
manufactured by Pratt & Whitney Aircraft have been n be catastrophic — we would regard 
consistently burst above 235,000 psi, a steel equivalent the b illoy, as the outstanding material 


of 460.000 psi 


Beta titanium also provides complete immunity to cor n ge cases require 35 percent less fuel 
rosion without protective coatings. As a metal, tit iM in eat in steel — a saving that dwarfs rav 
offers highest efficiency in both tension and compre mater : titanium is available from Titanium 
sion; guarantees protection against deliquescence ; Meta tion America in all mill shapes. 
other storage problems Lead 2-3 weeks; bar, 3-4 weeks; flat-roll, 
Pratt & Whitney Aircraft, completing an exhaustive 


Write for ta Bulleti iV -] 3Al, Metallurgical char- 


SALES OFFICES acteristi of th ta ’ e welding information included 


"LEVELANO TITANIUM METALS 


CLEVELAND 


cucace TIMET CORPORATION OF AMERICA 


a 233 Broadway, New York 7, N.Y. 
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no alternative to peace.... 


STRATEGIC 


GROUND-TO- Bae 
ies se an artist's impression of the secret Minuteman 


missile; 
submarine-launched 
shown 
workhorse intermediate-range 
Atlas 


is the first intercontinenta 


ballistic 


Polaris 


GROUND 
MISSILES 


missile 


mighty 
ground 


x x ®& *& XX x * * 
generation fly better 


because of Torrington 
their size and weight 


Missiles of the first and second 
more reliably, more accurately, 
bearings. Remarkably strong for 
Torrington needle bearings take the friction out of 
missile actuators, control surface supports, shipboard 


missile systems and even space projects 


And Torrington bearings are equally at home, equally 
proficient on the job in missile ground support applica 


missile handling equipment, radar and telemetry 


tions 
ind count 


equipment, launchers, erectors, transporters 
less other roles. Bearings engineered from the start to 


and no victory 
missiles on this page 


warning to aggressors by the 
against them: cach one can 
a continent. Left to right 
Jupiter intermediate-range 
intercontinental guided missile; 
missile; Titan long-range ballistic 
falling back before launching; Thor 
nissile and spacecraft launcher; and 
igainst the launching shackles in the fore 
ballistic missile to enter squadron service 


omber 
defens 
incinerate 


That's the 
no real 
can 


in war 
There 
together, they 


Snark, first operational 


ballistic 
with its gantry crane 
I, ti 


shown straining 


rt * * * x * * s * * * * * 


meet missile per 
lorrington concept 


produced to 
this is the 
Current Torrington research and development programs 
have brought about needle and roller bearings ideal for 
such as rocket nozzles, combustion 
and afterburners 


missile pre on and 
formance standards 


missile hot spots 
chambers, ramjets 
Find out about Torrington bearings, their characteristics 
and applications at an early stage in your planning 
write for your special report on missile and space age 
The Torrington Company, Torrington, 
and South Bend 21, Ind. 


hearings 
Conn. - 


TORRINGTON BEARINGS 


Every basic type of anti-friction bearings 


NEEDLE ~ SPHERICAL ROLLER * TAPERED ROLLER * CYLINDRICAL ROLLER ~ BALL ~ N 


LE ROLLERS - THRUST 
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GRUMMAN WF-2 TRACER is catapulted from USS Bennington. Tail affords direct | control despite large radome. 


Karly-Warning WF-2 Joins Squadrons 


By Barry Tully TRACER is tied down on carrier deck. Radome’s black leading edge is rain erosion coating. 


Bethpage, N. Y.—First Grumman 
Wh-2 Tracer airborne carly warning 
iircraft are being introduced into Nav 
fleet squadrons. The aircraft, designed 
to provide improved radar protection 
for Navy task forces, will replace Doug 
las AD-5Ws flown by VAW Squadron 
the Atlanti Klect and VAW 

in the Pacifi 
f the WF-2 wer 
ane production order 
Iditional production 
ygress. Thi 
out what 
the 
ynfusingl designate 
W2Kk will be a larger 
raft powered bv two Allison 
turboprop engines and mounting 
more powerful radai 

The WF-2 Tracer is a_high-wing 
monoplane powered by two Curtiss 
Wright R1820-82A engines developing 
1,525 hp. each on takeoff. It is de 
igned for aircraft carrier operation and 
mics a four-man crew to perform its 
AF W mission. A version of the S21 
ind TF design, the aircraft incorporates 
the same engines, wing and fuselag 
vith the modifications necessary to ac 
ommodate the large top-mounted tra 
lome containing APS-82 air search 
radar The major external design 
hang iside from the radome itself, 
include truncation of the vertical 
tabilizer to serve as a rear support for 
the radome, substitution of a twin tail 











-106 Vari-Duct Drive unit. Fourteen 
pressure at 300 psi, pneumatic 


t damage during test and calibration. 


Three system test stand console designed by Western Gear for field ser 
individual pe rformance tests gua nee ¢ iability. Higi pressure hydraul 
emergency test at 2500 pst. Features built-in include safety precaution 


Performs static, operational, load, stall and running tests, includes co r. Stainless steel piping throughout. 








True craftsmanship shown in this 
sturdy yet simplified design of a 
complicated test console, designed, 
developed and built by Western Gear. 


Reliability is assured... 


WITH GSE EQUIPMENT BY WESTERN GEAR! 


The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, ‘‘The Difference is Reliability."’ Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console flustrated 

is indicative of Western Gear design and productivity; it was specifically designed 

to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 
In this instance, the drive is also our product. No matter what your test requirements 

may be, Western Gear can make an outstanding contribution to the effective solution of 


your problem. Write, wire or telephone now to: di Pt Ni 
VV ea a © me “the difference is reliability” 


WESTERN GEAR CORPORATION « PRECISION PRODUCTS DIVISION « P.0.BOX 192 « LYNWOOD, CALIF.« NEvada 6-0911 





WF.-2, hook down, touches down for an arrested landing aboard the Bennington. The 
aircraft made a total of 65 landings, including touch-and-go and arrested aboard the 
Aircraft is completing mirror approach to the ship. 


angled-deck carrier 


conhguration and revision of the wing- 
fold geometry 

The primary mission of the WI-2 1s 
to provide early warning information on 
the presence of both high and low fly 
ing aircraft. The aircraft is equipped to 
detect, identify and track airborne tar 
gcts, to relay this information to sur 
tace units and to control fighter inter 
AD-SW, which 
now 1s performing this mission, emplor 
1 belly-mounted APS-20 radar which 
had originally been developed to detect 


cept The Douglas 


surfaced submarine 

Ihe manner in which the WI 
dome dominates the aircraft emphasizc 
the fact that the plane is a modification 
of an existing airframe design. A power 
rplus in the onginal design provides 


ntial to ab 


un 
pote th the weight and drag 
penalty of the radar modification. The 
Wr-2 1 modified design, inherited 
the shortcomi is well as the virtues 
\ design requir 
S2Fk, for example, d 
manded pability of operating from 
th now defunct CVE class carriers 
This imposed a size limitation on the 
urcraft length (42 ft.) 
fit on the small carrier's deck clevat 
lhe WI 
how I 
large radar installation 
The chief design problems in the de 
velopment of the WE-2 were minimiz 
ing the weight and drag increase. Grum 


to enable it to 


> has no such size limitation 
it 1s a small aircraft for such 


man’s success in this area is emphasized 
by the 21,024 Ib. empty weight, som 
2.000 Ib. over that of the S821 Drag 
penalty of the radar aircraft is 20 
greater than the S21 lakeoff weight 
of the WE-2 is 26,594 Ib. and maxi 
mum landing weight is 23,882 Ib 

The WI-2 has the same powerplants 
as the S2F with torque-meter automatic 


propeller feathering added. This pro 
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; 


vides additional safety on 
waveofts during carrier oper 
iddition to this, the Tracer 1 
with fuel-jettisoning ports t 

ircraft down to landing weig 
event of an engine failut 

emergency shortly after take 

The fuel quantity 

lassifed, but the aircraf 
would require 
the S21] An estimate of 


nerat »] 
pcrational 


in mcreasc 


ndurance 
Ihis would 


plus rr 

] } ' 
hiona n-Station time depen 
the limit f operator cticct 


Radome Design 
Ihe WF-2 


planform 


( toot 
top the radome which als 
UHI intenna The hghtnin 
included in the WE-2 design 
f incidences in which Lockh 
raft suffered radom« 
ts. It was thoug 
drag increas f such lightn 
plus possible damage 


small WI 


lightning 


} } 


ghtning D 


+ 


pennage on the 
critical Th 
based on laboratory data gat 
the Stanford Research Instit 
uircraft, thus far, has never b 


by lightning, which leave 


IST 


LIGHT WEIGHT 


ONE OUNCE MAX. 


SMALL SIZE 


ONE CUBIC INCH MAX. 


MINIATURE 
PRESSURE 


TRANSDUCER 
FROM COLVIN 


2% 
oeo 


™% 


Aw 
Act 


aio 


La | 


This new model of the Colvin Minia- 
ture Pressure Transducer Series 401 
has all the outstanding features of 
the first model — plus a 50% reduc- 
tion in weight 


High vibration performance 
= 35G to 5,000 cps 
Pressure ranges 
Absolute, differential and 
gage pressures 
0-3 to 0-400 psi 
Differential pressures 

3 to +200 psi 
Standard Nominal Potentiometer 
Resistances 
400 to 10,000 ohms 
Electrical Connection 
Pigmy receptacle or 
soldering terminals 
Mounting 
Flange or bulkhead 


Write for complete information. 


COLVIN 


LABORATORIES, INC. 














Honeywell Miniature Rate Gyro 
Type M-100 


shown actual size 


Full Scale Range: To 400 de- 


grees /sec 


Linearity: Less than 0.1% of full 
scale to ‘2 range, less than 2 % 
to full range 


Shock and Linear Acceleration: to 
150G 


Size: 1” diameter, 2'%;" long 


Threshold-Resoivtion: Less than 
0.01 degrees/sec. 


Damping: 0.4 to 0.6 from —65 F 
to +-250 F 


Vibration: 20 G to 2000 cps 


Weight: Less than 6.0 ounces 
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4 ‘> err THE FUTURE 


A. EF 


— 
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WARM-UP TIME 


after motor run-up... ZERO! 


When the chips are down and im- 

mediate action is a must, the new Honey- 

well Miniature Rate Gyros, Type M-100, 

are always ready. The typical damping 

of 0.6 at ~ 65°F is obtained without bene- 

fit of heat from the spin motor, and is held 

virtually constant up to a temperature of 

+ 250°F. The gyro spin motor, requiring only 15 seconds run-up time, 

will operate on one (split), two, or three phase power, and is isolated 
from ground. 

Other features of the Type M-100 include: unique quadrilever 
spring construction to produce greater shock and vibration capabilities 
than a comparable torsion bar gyro; elimination of one gimbal bearing 
for lower threshold; maintenance of preload throughout severe environ- 
mental conditions through exclusive spin motor construction. 

Type M-100 is specifically designed for autopilot damping, radar 
antenna stabilization, and fire control applications. Its small size, high 
performance, and ruggedness suit it particularly for advanced military 
aircraft and guided missile applications. Write for Bulletin M-100 to 
Minneapolis-Honeywell, Boston Division, 40 Life Street, Boston 35, Mass. 


Honeywell 








units, airplanes and helicopter the the angle of attack on the radome. 
WF.2 Specifications hunter-killer task force itself in AS\ y Takeoff is usually made with one-third 
Wing span 72 ft. 4 in. ope aoe In this capacity, the W 2 a and 7 — used ‘es — 
Length ..... 45 ft. 4 in. would function as an airborn vat uring the flight test phase of the 
Height 16 ft. 10 in. information center. The APS lar aircraft's development it was found that 
Weight, empty ............21,024 Ib. is not equipped with “bellh: “ar the aircraft would not pitch down in a 
Weight, takeoff _... 26.594 Ib. which would enable it to transmit th normal stall. Rather, it would lose al- 
Weight, landing 23,882 Ib. radar information to repeater titude in a nose high attitude. This was 
Engines (2) Curtiss-Wright R1820-82A iboard the carrier. This capabilit | corrected by the addition of vortex 
Horsepower, takeoff (each) 1.525 provide the hunter-killer grou generators on the horizontal stabilizer. 
Wing ares 506 sq. ft. mander himself with an over-al tur (he aerodynamic performance of the 
Fin area (total) ou. .135 sq. ft. of his combined ASW force uircraft is classified; however, it is ap- 
Rudiler enon (eeu ee AS qe ft. The WF-2 carries a fifth position, parent that the single-stage, single- 
Sedhiiins ane 110 sq. ft. the tactical director's seat, which cai speed supercharged engine would put 
be rigged between the two rad i- its operation at not much above 10,600 
tions. This permits one of th ft. 
tiveness of the rod open to speculation. tq 96 aft while airborne and direct th A 10-liter liquid-oxygen system pro- 
rhe radome would aerodynamically radar operation. The tactical direct vides breathing oxygen for the crew. 
“blank out” the S2F single fin and rud- cao will not be occupied during tal [his is probably to increase crew effi- 
der, so the empennage was redesigned og ang landing which limits tl vy ciency, particularly at night. 
to a twin-tail configuration. The dis- number to four. The Navy has not The first production WF-2 flew in 
tance between the two vertical stabil determined whether th copilot February, 1958, approximately a vear 
izers is 26 ft. 10 in. to avoid the wake win fy occupied by an aviator ifter a TF with a metal radome “shape” 
effects of the radome. A power boost air observer trained as an air cont lemonstrated aerodynamic feasibility. 
rudder reduces rudder forces at a ratio Electrical power to operate th r Navy carrier trials were flown from the 
of 34 to | for single-engine operation. ;. supplied by a 400 cps. a.c. 5 USS Bennington (CVS 20) last July 
This rudder assist is normally turned on younted on each firewall and di ff San Diego, Calif. Three WF-2s en- 
for landings and takeoffs. The manual 4 constant peed drive unit. Eith gaged in the trials made a total of 65 
clevator and lateral control surfaces are erator will upply sufficient landings (both tonch-and-goes and ar- 
similar to the S2F with spoil oe the power to operate the electroni rested) aboard the angle deck carrier. 
trailing edge of the upper wing surface The aircraft is said to have 1 [he aircraft also demonstrated catapult 
to supplement aileron control usual flight characteristics. H ind deck launches. 
_ The existence of the radome obviated yinimum drag in the cruise The fleet indoctrination program was 
the retention of the S2F overhead wing tin js ittained by lowering completed Oct. 31, and the Navy has 


fold system. Grumman therefore re- fa. ‘This lessens the drag bv 1 iccepted 25 aircraft to date. 
verted to its TBF /AF system of folding ; 
the wings back along the fuselage. This 
idded some 2 ft. to the wing span and 
permitted locking the wings with two 
locking pins rather than the 16 1 
quired by the $2F and TF. The shift in 
weight distribution causes the nose 
wheel to be lifted from the ground and 
the aircraft rests on the main gear and 
the small tail wheel. This tail wheel has 
been made to caster on the WF-2, thus 
enabling the aircraft to be taxied with 
the wings folded 
Ihe APS-S2 radar carried by the | ectvol sire 
WF-2 is produced by the Hazeltine | CS 7/06 
Electronics Corp., Great Neck, N. Y 
The effective range and tracking capa- 
bilities of the radar are classified secret | 
as are the aerodynamic capabilities of the | ta 
iircraft. It is known however, that the MINIATURE V4 INDICATOR 
antenna is 174 ft. long, 4 ft. high and . 
sweeps at 6 rpm. The equipment will Micre-aisiatere moving oall, end eae 
provide a sector scan as well as a PPI net indicator; 7/16” diameter, 31/32” 
(plan position indicator) presentation. length. Weight 10 grams; sealed. 
The two radar operators monitor iden cv le wih « pleut er Sap ap 
gl play » wide variety of electrical 
tical 10 in. scopes. This permits the scndities anh Ga ieee ae 
crewmen to watch the scopes in alter- request. Marion Instrument Division, 


nating periods for increased operator Minneapolis-Honeywell Regulator Co., 
Manchester, New Hampshire, U.S.A. In 


cffectiv cues. a i) Conado, Honeywell Controls Limited, 
The APS-82 radar will detect surface Toronto 17, Ontario. 


ships as well as high and low flying air- 
borne targets. In this respect, Grum- 
man has proposed a secondary mission 


for the WF-2 as an airborne radar in Honeywell 


anti-submarine operations. The large 
radar would be employed to plot the ttc scanuiinia H “Fiat in Coto’ 


position of destroyer search and attack YEAR oimce sees 























advancement 
in instrument 
design 
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G.91 fuselage half shell side is added to inlet duct assembly (left); forward section nears completion at right 


First Photos of Fiat G.91 Fighter, Trainer 


Tail cone. horizontal and vertical surfaces (left, above) are built by Piaggio At right, speed brakes and completed actuating system 
ire assembled separately as a single major component in a rotating fixture. Fuselage final assembly (left, below) consists of joining the 
forward and mid fuselage sections. At lower right, outer right wing section takes shape in assembly jig. Note flap position (lower right 


f the panel) and open access area forward of both aileron and flap spar Access panels are added later 
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Pilot's canopy and hinged camera nose section are installed (left). Mids: 


in Production 


First production photos of the Fiat G.91 
lightweight strike fighter show first of the 
G.91T trainer models and last of 25 G.91R 
reconnaissance models ordered by Italian air 
force on the line at two plants at Turin 
Italy. Fiat has started component construc 
tion for 50 G.9IR_ versions for German 
sit force. Construction is done with a 
minimum of expensive tooling; basic de- 
sign is built around a concept of casy 
maintenance and minimum field difficulties. 
Fuselage is built in three basic sections; tail 
cone is subcontracted to Piaggio and mated 
after installation of the Bristol Orpheus 
engine. Wings are made in right and left 
panels and bolted to the center section 
attachment points on the fuselage shell 
Final assembly of the complete airplane is 
done at Fiat's flight test center at Caselle. 


G.91R in final assembly shows re 
overhauled for French air force 


‘ 


n (right) is subcontracted by Fiat to SIAI. 


> a 7 a fo 


semblance to North American F-86K (background) being 


Below is final assembly point on G.91 production line. 





Universal 
Pre-Flight Automatic 
Test Systems 


6 Times Smaller, 
6 Times Lower 
in Cost Than 
“Custom” Units 


Composed 75 per cent of standard 
off-the-shelf modules to which special 
modules are added, Hycon’'s 
automatic test systems can be easily 
adapted to meet one checkout need 


after another. Use them for ground 
checkout of commercial aircraft, mili 
tary aircraft or missiles. Assemble 
modules to test a complete system or 
a single function. Typical applications 
nclude checkout of autopilot, com 
munications, hydraulic systems, 
radar, power plant, flight controls and 
flight instrumentation. If your require 
ment is limited, buy only the modules 
you need. 

Now in full production on Terrier and 


Tartar missile checkout systems, 
Hycon can rapidly evaluate your 
requirements and quickly produce the 
equipment you need. Hycon has the 
experience and the facilities to under 
take research, development and 
production-line output of test systems 
for any missile, aircraft, electronic 
or industrial system. Please write for 
technical literature 


Hycon Mfg. Company 
1030 Arroyo Parkway, Pasadena, Cal 
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Pressure Transducer Has No Moving Part 


By Michael Yaftee 
Somerville, Mass.— Pressure trans 
ducer that has no bellows or other mov 
ing parts has been developed by Inter 
national Dynamics Corp., one of th 
many small research groups that hav 
prung up around metropolitan Boston 

A small, low cost and flexible device 
it is expected to find applications in 

incty of 
ranging from scale factor determination 


urcraft and missile project 
in solid propellant rocket engines te 
rash investigations of commercial air 
raft. Among other things, the unit 
i fuel gage, thrust regu 
fitted with a 
mic mass, as an accelerometer 
cording to International Dynamics 
Called a Baroducer, the unit work 
on the principle of changing conduct 
deformation 


can be used as 


lator washer or, 


torque 


ince through molecular 
Ihe sensing element is a 
treated so that its conductance increas« 
with pressure There are actually 


number of different polymers that 


1X ly mic 
I 


the 


company uses.) The amount of current 
that flows through the polymer i 
proportional to the voltage ipphied 


cross if 


Baroducer Characteristics 


Among the charactcristics and advan 
tages of the Baroducer, according t 
IDC’s Research Director William A 
Curby who developed the unit, are th 
following 
¢ No moving parts. The Baroducer con 
ists of a polymeric sensing unit, a small 
with, depending upon 
iddition of 


batterv and wire 
ipplic ition, the possible 
such accessories as an envelope for the 
sensing unit, a seismic mass, or a special 
resistor 

e Accuracy, reported to be 
cale 

e Low cost, depending upon application 
for which the unit is designed but ex 
pected to run approximately half the 
price of comparable units now on the 
market. For many applications, the de 


vices can be mad 


on full 


it a low enough cost 
to be expendabk 

e Low weight. Baroducer and accessories 
will weigh at least 10% less than cur 
rently available pressure transducers and 
mcessorics 

¢ High output. lor a unit change in 
the Baroducer produces a high 
Phere no need for amplifica 
tion in small units, according to Curb. 
Output signal level is 10,000 ohms per 
gram per square centimeter. To date, 
International Dynamics has been work 


pr SUT 


output 
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' hb] 


inputs | ipl 


ing only with d. 
to control up to 60 rf ft ( 
voltage by putting pressu 

ing unit. Up to 200 v. can 

cross the 
© High speed response. B 
1 frequency 
is essentially linear and 
¢ High overload capability 

1] rloads of s 


will tak 
ording to ¢ 


sensing poly mi 


said to have 


; 


per cn 

ing unit TISLACTC( 

far aS impact 1 

e Extreme flexibility. 
nsing unit flexib] 


contain 


onccmn 


vhich 

| will 

while increasing in are 

in inflating 
tion (for 
if 1 wing 


normal ¢ t irtac 


balloon) « 


xample, on tl 


ilwa read 


point on the unit wil! 


inv point just ff the 
register at il] 
e High versatility. Sensin 
made ! mall is a qu 

laro 
i hate 


ind thinner than paper 


several hundr 


) 
tly or sealed in 


x metal. They can b 


f cloth or betw 


two trips 
cles Phe ilso can be m 
1 shape and will 


used dire 


positive and negative pressures in the 
gram range, in the ton range or in be 
tween without being affected by an 
electromagnetic field at temperature 
from —5C to L1OC. 

¢ Long shelf life. When sealed in an 
ippropriate envelope, the Baroducer ha 
i shelf life of over two vears 

¢ Low power requirement. 
small 


Power re 
Baroducer 


low , Sav 


quirement of thes 


ind their accessories is very 
Curby. Moreover, no significant (it is 
in the range) cur 
rent flows until pressure is applied, and 
the flow stops when the pressure is re 
moved and the unit cuts out. This 


unit can be on standbv for 
1 
| 


MmHICTO-miIcro im pe re 


means the 
months, making it suitable for such jo 
trafhic—differentiating 
tanks—over a 


ys 
is recording the 
between soldiers and 


bridge or road behind enemv lines 


Prototype Production 


A relatively new development, th 
Baroducer is only now going into proto- 
type production. (There will be no mass 
production in the usual sense: units will 
be produced in the size, form, envelope, 
required by the jobs 
they arc to do.) The Baroducer still has 
some limitations and could develop 
others as the program progresses 

Probably the principal restriction of 
the units at present is temperature limi- 


sensitivity, etc 


Raytheon to Develop ICBM Tracking Radar 
tal ballistic missiles and identify their warheads will 
Projects Agency by Raytheon Co.'s Missiles Systems 


Extremely long range radar has a five-story high antenna which projects narrow 


Radar designed to track interconti: 
be developed for Advanced Resear 
Division 


beams. Antenna weighs about 8( 





HYDRAULIC 
RESEARCH | 


for 
perfec 
controt 


Operating temperatures to 450°F; Pressures to 4000 psi; Hysteresis 3% max; 


Control flows to 1 gpm: 
Model 25 Se rvo \ alve. e Neve r hefore have 


Threshold .5% max:. the ne 


‘s been built into such a small unit 


w Hydraulic Research 
such performance characteristi: lependability. The Mode! 


’s proven Model 26 Flow control Tran 
a 


25 is a miniature of Hydraulic Research 


a ) 
feedback, powerful dry torque motor, e.¢ 
Py? 


steel construction. Selection « All laterial h J 
i y NG te v1 
a 


> or ly it} 
€ Spool position 


and utilizes the same uniqu 
central filtration and stainless s 


permits choice of use in hydraulic, fuel or mono-propellent systems. Modifications 
had 147 DIA. THRU 


may be made for specific requirements. Write for complete specifications. 
ar, \ 4 PLACES 


HYDRAULIC RESEARCH Sia 


1.031 
and Manufacturing Company 
Subsidiary of Bell Aircraft Corp. 


2835 N. Naomi Street, Burbank, California 


REPRESENTATIVES: Toronto, Ontario, Aircraft Appliances & Equipment Limited, 585 Dixon Road, Post Office Box 177 @ Grand Prairie, Texas, E.S. Betts, Post Office 
Box 1107 ¢ Seattle, Washington, C & H Supply Co., Administration Building, King County Airport @ Wichita, Kansas, C & H Supply Co., 1725 East 2nd Street 
© Creve Coeur, Missouri, R.F. Carlson, #1 Spoede Acres @ Norrkoping, Sweden, A.B. Hydrauimekano, Butangsgatan 36-38 @ Hamden, Connecticut, Northeast Sales 
Engineering Co., 3013 Dixwell @ Long Isiand, New York, Russell Associates, Inc., 165 Orinoco Drive, Brightwaters @ Orlando, Florida, Southern Dynamics, Post Office Box 5793 








tation, particularly their inability to 
operate at temperatures below —5C 
International Dynamics is working on 
this problem and reports that it soon 
expects to lower the unit’s low tempera 
ture capability to —70C. On the high 
ide, above 110C, the company is faced 
with the same materials problem that 
the rest of the aircraft and missile in 
dustry currently is involved in. Improve 
ments here will take longer, savs Curb 
but when they do occur they will be 
sizable ones, Eventually, the company 
believes, it will be able to produce a 
Baroducer capable of operating at tem 
peratures up to 4,000C, 

Also, temperature coefficient of the 
sensing polymers is high and has to 
be compensated for over a wide spread 
in range. Without compensation, read 
ings may varv as much as 1% for cach 
degree (centigrade) change in tempera 
ture. As the temperature goes up, r 
sistance of the sensing unit goes down 
However, this temperature sensitivity 
can be compensated for through the use 
f a special (non-pressure sensitive) 
polymer developed by the company 
which acts, somewhat like a thermo 
couple, to cancel out the temperature 
effects on the pressure-sensitive poly 
mcr 

Hysteresis becomes a problem, savs 
Curby, only when the Baroducer is 
loaded bevond 50% of its full scale 
Although units will be designed for dif 
ferent scales « 
will occur when the load roughly ex 


r ranges, hysteresis or drift 


ceeds 5,000 gram per square centim« 
r. At this point, the sensing polymer 
no longer follows changes in_ stres 


iccuratels 


Product Interest 


By spit these drawbacks and its rel 
ive newn the Baroducer has alread: 
clicited interest from those to whom 

has been demonstrated, according te 
th mpany 

At preset national Dynamics 1 

Mlifving the ic unit to handk 


finding new appli 


preparing proposals for feasibility 
d negotiating research and 
ntract with variou 
Chief among the 

h the Baroduc 
onsideration are 

following 

e To determine the scale factor in solid 
ypellant rocket engine By building 
umber of Baroducet sensing clements 
lid propellant grain and 
the casing, savs Curby, a propel 
nt producer will be ible to accurately 
termine the engine’s physical param 
CI effects of temperature evcling 
ult f rough handling, and so on 
If these measurements are made in a 
number of different sized engines and 
the result compared, the propellant cx 
pert should be able to determine th 
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minimum size engine model 
use in development work to ol 
acteristics that will also be 
full scale engine 

© For non-destructive detection 
ing failures between a solid 
grain and its liner and betw 
and casing Because of thei 


; 


Baroducers could be built in 

Thev would be prestressed 

1 reading only when the 

and the pressure is lighten 

e To determine the air current 

around a helicopter blade. O 

pant interested in obta 

Baroducer elements to put 

to determine factor uch 

and angle of attack 

ein pressure suit development 

placed in pressure suits an 

will measure force per unit 

items against the pilot’s bods 

@ As load and vibration units 

ducers can be placed, perma 

desired, on aircraft surface 

wings to measure in-flight 

and vibration 

@ For fuel level and flow rate 

tion. Special Baroducer se: 

ments in vibration-free and a 

free envelopes can be used 

and liquid propellant missil 

ure fuel levels and flow rat 

shaped sensing units can | 

for use in irregular haped 

l'o mitigate the splash pr 

Curby, two or more unit 

in cach tank 

@ As impact units. Compa 

can modify its basic unit 

register impact ind hold 
ifter the force is remo 
by placing the sensing } 

rive lope that will 
der pressure but can’t spring 
nts out that 


™ pla nl dumm 


compan 


tudu 


point 

t 

eIn torque washers. 

be made in the for 

on bolt torqu 

A maintenance man equipp 
4] 


meter uuld then check 
dicallv t if the 


peri¢ 

loo ned 

@ As a linear accelerometer 

sponse f the Baroducer 

ment ivs Curbv. will enabl 

to be used a 1 continuous! 
In this appli 


1 
ed 


WHY ELECTRONIC 
CIRCUITS 
PERFORM BETTER 
WITH BENDIX 
SPARK GAPS 


Two big jobs are performed by 
Bendix Red Bank Spark Gaps in 
electronic circuits. The first is pro- 
tection against high voltage surges 
that might damage circuit compo- 
nents, as in the case of radar equip- 
ment. 

The second is acting as a “‘trigger- 
ing switch,” as on the ignition 
systems of jet engines. Here Bendix* 
Spark Gaps pass high currents with 
relatively low voltage drop in small 
space. 

Due to inherent design character- 
istics, Bendix Spark Gaps can 
made insensitive to ambient temper- 
ature variations and are not normally 
affected by pressure, altitude, or 
humidity changes. 

Our broad line of Spark Gaps— 
ranging from 750V to 50KV— 
should contain a type to fit your 
needs. If not, we can design one to 
perform your particular job with 
the efficiency you require. 

Call or write for complete infor- 


mation. *REG. U.S. PAT. OFF. 


SPECIAL-PURPOSE TUBES DEPARTMENT 


“Tred Conk’ Fe 


Division 
EATONTOWN, NEW JERSEY 
West Coast Soles & Service: 117 E. Providencia Ave., 
Burbank, Calif. « Export Soles & Service: Bendix Inter- 
national Division, 205 E. 42nd St.. New York 17, N. Y. 
* Canadian Distributor: Computing Devices of Canada, 
ltd. P.O. Box 508, Ottawa 4, Ontario. 
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Largest closed-die 


forging ever made 


for 
commercial 


aircraft 





The forging of these 657 lb. bulkheads presented 
unusual problems—problems of die design, of forg- 
ing, and of handling. The successful solution of these 
problems saved a costly assembly of many smaller 
parts—costly both in terms of dollars and pounds. 


This is a typical Wyman-Gordon accomplishment 

the result of over seventy-five years of forging 
experience, and today supported by the greatest 
range of heavy forging equipment and technical 
know-how in the industry. 








SA 
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‘ 
LOU RHELO Blootrn 
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Over 1000 Wyman-Gordon forgings 








pace advanced jet designs 


In saluting the great achievement of America’s 
commercial jet leadership, Wyman-Gordon takes 
great pride in having participated so extensively 
in the development of the aircraft industry from its 
very beginning. 


In World War I, the use of forgings was confined to 
engine parts and Wyman-Gordon made most of 


them. Today, from the huge main bulkhead 
forging at the left to the engine parts below,Wyman- 
Gordon forgings are in the wings, fuselage, landing 
engines of the four newest commercial jet 
These and a great variety of other vital 
components are forged from many types of ma- 
terials: aluminum, magnesium, titanium, steel, as 
new uncommon alloys. 


gear and 
aircraft. 


well as many 


me iRXe[=1>. 


In the highly stressed parts of modern aircraft, there is no 
substitute for forgings and in complicated forgings of diffi- 
cult alloys, there is no substitute for Wyman-Gordon quality 


and experience. We are prepared to serve 


you at the design, 


engineering and purchasing stages of your developments. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... 


HARVEY ILLINOIS 


GRAFTON MASSACHUSETTS FRANKLIN PARK 


WORCESTER MASSACHUSETTS 


ILLINOIS 


and Beryllium Molybdenum Columbium and other uncommon materials 


DETROIT MICHIGAN 


LOS AN ALIFORNIA FORT WORTH TEXAS 


a 
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More pertormance per pound This is the actual size of the Bendix-Pacific Subcarrier Oscillator 
As In addition to a sub-sub-miniature package, the Model TOE-300 Oscillator combines high 
density, extreme accuracy and extended reliability. Wire, write or call for complete specifications. 


Bendix-Pacific, Division of Bendix Aviation Corporation, North Hollywood, California 





the seismic mass is 1,000 times heavier 
than the sensing clement, the weight 
of the sensing unit is so low to begin 
with, says Curby, that the total weight 
of the accelerometer is still extremely 
light and, as a result, no corrections 
have to be made for the acceleration 
component of the unit itself. A Baro 
ducer sensing clement will measure 
forces in one direction only (the one 
normal to its surface), but six sensing 
clements can be placed on a spherical 
scismic mass to obtain acceleration in 
ill directions. The fast response of the 
unit means that the unit can be used as 
in integrating accelerometer to measure 
velocity, ‘T iking readouts from two or 
more sensing units, an engineer can 
tablish vectors 
@As an area integrator. Designed 
measure force per unit area, the Baro 
ducer can also be used conversely to 
determine area when the force is known 
@ As an altimeter. Provided it has th 
desired low temperature capability, a 
prestressed Baroduc sensing element 
can be used as an altimeter, says Curb 
With increasing altitudes and decreas 
ing pressures, the sensing unit will ex 
pand and give an altitude readout 
Somewhat further in the future | 
the use of the Baroducer as a continu 
ous reading thrust indicator and regu 
lator in a liquid propellant rocket en 
gine. This application hinges on the 
development of envelopes and sensing 
units capable of withstanding the ex 





Rutile Masers 

New York—Rutile Masers, one of 
which has functioned into Q band, have 
been operated at Lincoln Laboratory of 
the Massachusetts Institute of Technol 
ogy in Lincoln, Mass., and Radio Corp 
of America Laboratories in Princeton. 

Pumped by a 70 kme. klystron, the 
Lincoln device amplified signal frequen 
cies ranging from 26 to 40 kmc. with 
33.1 to 36.1 kme. for continuous opera- 
tion, according to a laboratory source. 
Its gain bandwidth product was 10 to 40 
me. and input saturation power was 10 
millimicrowatts 

Large crystalline field splitting in the 
Maser material, which in this case was 
titanium dioxide or rutile, makes the 
higher frequency operation possible. 
With larger field splittings, higher fre- 
quency pump sources can be used, larger 
gain bandwidth products obtained. 

RCA operated its Maser up to 23 
kme. separately using chromium doped, 
and then iron doped, titanium dioxide 
(rutile). Lincoln’s device is a cavity 
Maser in which the titanium dioxide acts 
as its own cavity. Future Lincoln plans 
call for a 4-mm. wave Maser using the 
iron in titanium dioxide again and an 
8-mm. wave Maser using gadolinium in 


calcium fluoride. 
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tremely high temperature 
in a rocket exhaust. Baroduce: 
sensing unit located on a van 
exhaust stream would be used 
ter thrust. Whenever the thn 
from the programed figures 
nals from the sensing unit c 
rectly to valves regulating oxi 
fuel flow in a simple reflex 

lar to a human reflex arc 
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> Plastic Transistor—Informed U 
source scoff at Soviet n 
l'ass’ boast that a Russian 
vented a pla tic transistor 
vnthetic wool. substitute 
acrvionitrile. Russians say plast 
trical conductivity was made 

to those of silicon and germ 
radioactive bombardment 
better stability and eas¢ 

than possible with german 
tor U.S urces conten 
bombardment would reduc: 
ind carrier lifetime below 

ble for transistor action and 
crvlonitrile would be mor 

to aging and oxidation than 


gcrmanium 


> Ultraviolet Standard—A grap! 
body which could be a st 
ultraviolet radiation has been 
by the National Bureau of St 
Near 2,000K this black bod 
energy output approximates 
dicted by Planck's law for idea 


> Human Factors—First ann 

sium on human factors in 

will be he ld on M if 24 and 25 
York. Papers should be subr 
R. R. Ri Institute of Rad 
necrs Professional Group on 
Factors in Electronics, Bell 71 
Laboratories, Murray Hill, N. ] 


© Signed on the Dotted Line 
contract awards recently ann 
wionk manufacturers in 

® Acronautical Division of MI 
Honevwell Regulator Co 
ind develop a miniaturized 
play instrument system und 
000 contract from Wrght A 
opment Center 

@ Raytheon Canada, Ltd., wi 
60 transistorized position indi 
SAGE air defense system 
$1,350,000 contract from 
Commercial Corp 

© Republic Electronics Indust 
will design and produce a port 
tronic engine ignition analyz 
maintenance of Army aircraft 
under $362,000 contract ft 


Ordnance Corps 





SELF 
LOCKING 
BOLTS 
and 
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Save *4,840 a month 


with the Stromberg-Carlson S-C 4020 
high-speed computer readout 


ICROFILM 
PRINTER 


Here’s a typical example of how the 
Stromberg-Carlson S-C 4020 high- 
speed microfilm printer can save as 
much as $4,840 a month. Assume that 
an average of 2,100 graphs with 375 
points each are required each month. 
Twenty-five engineering aids can do 
this work by hand at an estimated cost 
of $8,800 a month. One S-C 4020 high- 
speed printer can do the same work for 
$3,960 ...a saving of $4,840. 
High-speed graph plotting is just one 
of the ways the S-C 4020 can save you 


time and money. It is ideal for all kinds 
of high-speed computer printing, filing 
and archive storage. It will record on 
microfilm at the rate of 15,000 plotting 
points or alphanumeric characters a sec 
ond —either on-line or off-line. The 
unique CHARACTRON® shaped beam 
tube assures top quality reproduction 
of both tabular and graphic material 

Selected data, either tabular or 
graphic, may be projected on an acces- 
sory viewing screen only 8 seconds 
after film exposure. The projection unit 


is useful for monitoring computers. 
The S-C 4020 has been proven reli- 
able in actual service at such installa- 
tions as the U.S. Navy's David Taylor 
Model Basin, Carderock, Md. Printers 
are in production right now. You can 
have your own printer saving hundreds 
of valuable engineering man-hours 
within six months. 
LITERATURE AVAILABLE Write to Dept 
A-26, Stromberg-Carlson-San Diego, 
1895 Hancock Street, San Diego 12, 
California 


STROMBERG -CARLSON -SAN DIEGO 
a oivision ofr GENERAL DYNAMICS CORPORATION 
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it 
t aS 
SHUTTER slit width of high acuity camera is checked (left) before airborne reconnaissance camera is assembled (right). 


High Acuity Photo ReconnaissanceStudied 


By Barry Miller 


Syosset, N. Y.—A high acuity photo 
graphic reconnaissance system, capable 
of detecting objects two feet in siz 
from altitudes of 100,000 ft. and at 
speeds in excess of Mach is being 
readicd here for delivery to the Air 
Force in April 

engineer rchild 
Instrument Cor 


Camera & 
assembling and 


checking out the system which $1,400,000 contract awarded by Wright 
attempt to advance state-of-the-art t \ir Development Center in 1957. 
niques of high rticipating with and under subcon- 
systems—those ict to the firm are others, including 

istman Kodak Co., Perkin-Elmer 
intended for use in any f rp., Spica Corp., Precision Optical 

hick boratories and Tech Ridge. 

Need for better resolution aerial re- 


icuity reconn | 
with sharp def 
ind high resolution. The systet 
born¢ s expected 
for fu 
systems was demonstrated, accord- 
lanaging to Fairchild, during the Suez war 
Force planes, lacking 


tcm 


id = asseml n Royal Air 


FILM MAGAZINE (left) has special friction drive. Camera in stabilized mount (right) is ready for checkout before delivery. 
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OLD SYSTEM 











NEW SYSTEM 


REDUCE DRAWING-STORAGE SPACE UP TO 95% 
Save *20,000 to *100,000 yearly on time, labor, and materials! 


a " 

How would you like to redu 

much as 95%—the storage 

now allot to active and inact 

neering drawings? 

you ll also reduce tim 
] . ] 

and labor costs dramatically. Savings as 

high as $100,000 a year can be achieved 

because of a spectacular breakthrough 


in storage and 


In so doing, 


reproduction 
techniques 
This devel- 
opment, called 
a unitized mi- 
crofilm system, 
has three basic 
steps: micro- 
filming origi- 
nal drawings 
or changes; 


frame 

t apertures ol data-processing « 
and, from the cards, autom 
arging | 

erography fast and econom 
a XeroX opyflo® 24 
printer 

Dry, positive prints, translu 
termediates, or offset 
rate of 20 feet a minute 


automatically « 


pape! masters 
emerge at the 
They are ut, and ready 
for immediate use 

The aperture cards, which may be 
machine-sorted for any combination, 
are stored in miniature working files, 
occupying only a tiny fraction of the 
space required by blueprints, interme- 
diates, or originals. 

There is no refiling. The quality of 
xerographic prints is superbly high, yet 


PUSH THE BUTTON...AND COPIES FLOW! 


that enginee! 


alter 


pensive 
to discard them 
offer 
many other striking economies in time 
money, and materials. Our booklet X- 
287, showing the many benefits, is yours 
for the asking. Write HaLom Xerox 
Inc., 60-96X Haloid St., Rochester 3, 
New York. Branch offices in principal 
U. S. and Canadian cities 


systems 


microfilm 


Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 

















AUTOMATIC 
ve oC 


COMMANO 
SIGMAL 
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VOLTAGE-CONTROLLED OSCILLATOR in 


junction box of aerial photo rece 


system is excited by velocity/altitude command signal and output is coupled to s 


motor tor umage motion compensation 
ice information 


ftacking dumm 


capal 
with a phot 
in detect low-contrast 
in surface bnightne 
ind speeds prey nus] 
Resolution of the ov 
lb airchild 1" will be i 


5 lines/mm. resolved at low con 


; 


nsequ ntly, the firm point 
hould be abl 


int =the vA ! i engin 


| nferpreter 
1 it rp I 


‘liber of an anti-aircraft batter 


xact shape of an aircraft wing 


Reconnoiter Enemy 

un 
camera 1 stabilized 
i ciated wionl con 
Ie ignated KS-25, backed up 
ground by processing ind inter 
unponents (ES-27) comprising 

jection printer, a sterco viewer, 
ifometer . ind a processor With 
manned or unmanned 
can reconnoiter behind 
lincs and return with ex 
film which is then processed it 
round station. Provisions for air-to 
ground transmission are not include: 
tem thinking, but could be added 
ome sacrifice in resolution, Fairchild 


Resolution of photo recon system 
frequently is limited by the quality of 
the camera lens and the film, or often 

imera itself destroys lens and film 
resolution capability. For the KS-25, 
efforts were made to climinate or mini 
nize causes of resolution degradation, 
iccording to Joseph Kaplan, a senior 
project engineer working on the system 
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acvciom 


hal -. 
Dalance p 


ompen iti 


tion dis) 


Breadboard Tests 


tests show th 


due to th 


platen 

exposure 
to less than 0.00016 in 
rates, Fairchild reports 

Similar care, the firm 
oted to the hutter because 
during exposure periods had t 
duced to squeeze within system 
tion requirements. A reaction | 
focal plane shutter, designed f 
with 44 x 44 exposures of 
millisec. durations, minimizes 


motion of the camera caused bi 





friend 


Damage to wire 

insulation in soldering 

means delayed production, 
costly rework, smaller profits. 
Soldering damage is practically 
eliminated by the use of Markel’s 


TEFLON* LEAD WIRE 


Markel FLexveap, the precision 
lead wire with Teflon insulation, is 
unaffected by soldering tempera- 
tures. 

FLEXLEAD also is impervious to 
solvents, corrosive chemicals, lubri- 
cants and moisture —and is noted 
for its excellent flexibility and supe- 
rior electrical properties over the 
widest ranges of temperature and 
frequency. 

Markel FLexveap is available 
from stock in standard sizes and 
colors to MIL-W-16878-C specifica- 
tions. 

For the same characteristics in 
insulating tubing, specify Markel 
FLEXITE in Teflon. 


* (Bu Pont Registered Trademark) 


Sample of FLEXLEAD 
or FLEXITE Teflon 
free on request. 


HYGRADE 


FLEXITE 


L. FRANK & SONS 


INSULATING TUBINGS AND LEAD WIRE 





From the Ground Support Division 
of American Electronics, Inc. 


PRECISE PORTABLE POWER 


Sor reliable preflight checkout 


The Model EPG-2401 Ground Power Supply is typical 
of the universal design developments by the Ground Support 
Division of American Electronics. Reliability in support 
equipment is assured by 

>» Creative Research 

> Precision Design 

> Rugged Construction 

> Rigid Manufacturing Standards 

Years of experience in the design and manufacture of 
Ground Support Equipment has established 

American Electronics’ leadership as producers of 


> Portable Power , 

> Air Conditioning a 
> Mechanical Support 

> Electronic Support 

>» Ground Support Systems 


MODEL EPG-2401 
SHOWN SERVICING F-106-A 
DELIVERS 
8 PRECISE VOLTAGES 6IMULTANEOUSLY 
300 volt DC...... 
150 volt DC. 
—140 volt DC 
28 volt DC. 
28 vok DC. 100S amge Please write for our new 24 page brochure on 


115/200 volt... 400 cycle inh ee we ot anal oan 20 KVA ~ —— 
115/200 volt...1600 cycle..........sesee0: 12 KVA Ground Support Equipment. 


115/200 volt... 400 cycle Engineering opportunities are available. 


AM AMERICAN ELECTRONICS, ING. 


 E) GROUND SUPPORT DIVISION 
2112 N. Chico Avenue, EI Monte, California « CUmberland 3-7151 








of the shutter during exposure periods. nal powers a precision voltag: of the camera—through the oscillator 

Karly testing indicates that deterio- oscillator which generates an ig- and power amplifier to the motor—pro- 
rating motions encountered in the nal proportional to the velocit vides a stiffer synchronizing link than 
magazine and shutter are within ac ratio input signal and is variab can be obtained with velocity or posi- 
ceptable limits, according to Theodore 44/1 frequency range. Aft eing tion servo control of the camera drive, 


Berthold, project manager for the sys- power amplified, the a.c. sign le Fairchild says 
trically coupled to a synchron Y The high acuity camera controls are 


tem 
the ite almost completely transistorized to re- 


lhe camera lens starts focusing auto- which in turn drives 
matically to within 0.001 in. during a through the friction disks and in duce weight and space. 
10 to 15 min. control warmup interval. cam in the magazine A stabilized mount will hold the 
An image appears on the focal plane Velocity displacement of tl ten camera to the required steadiness, 2 sec 
consisting of a grating which alternately varies between 0.4 in. and | of arc in 1/25 sec. Vibration isolators 
transmits and blocks light. Movement An accuracy of better than 0.1 the with resonant frequencies of about 3 
of the focal plane allows light to pass image motion compensati cps. have been designed to overcome 
through the lens, bounce off a reflec pected, Berthold say high-frequency vibrations. 
tive surface in the lens, and back to the This method of coupling t! t lo minimize loading on the gyro 
focal plane. Proper focusing is then speed signal into the mechani t gimbals, Fairchild engineers will use 
indicated by a phototube which re 
sponds to the sharpness of the image 
ind light level output 

Phototube output then powers a 
ervo motor which displaces the lens 
with respect to the focal plane. A two- 
level grating indicates the vertical di 
rection neccessary for correction 

Repeated periodically, the focusing 
correction can automatically compen 
sate for expansion or contraction of the 
barrel length caused by temperatur 
ind pressure hang \ maximum 


change of 0.015 in. occurs in 45. sec 


Typical Cycle 
\n automatic sequence can be started 
manually by the pilot throwing a tog 
vitch or it can be begun remotes 


by a telemetered signal. One frame of SELF-LUBRICATING 
film passes through the format, a brake a 


is applied, then for several milliseconds 46 
the camera is quiescent. The platen is 


displaced at a rate depending on the 
altitude of the plane and its ground BR : A g | b G S Ny, 
peed to keep the object stationary with 
respect to the camera 
When the platen reaches an appro 


priate uniform velocity, a vacuum sucks 
the film up against the platen and the @ Extreme temperatures # Tight space, weight conditions 


ut 


@ Lubrication and maintenance % Contamination 


picture is taken. The brake is released iwed . © deieenae 
ind the process rope ited. kilm can be * Taemg, Gomng, Of corroson tatic Friction 
lisplaced for 60% overlap to make it @ Shock ond vibration 

suitable or st »% ing 

7 Or StereO Viewing FABROID BEARINGS PROVIDE MAXIMUM LIFE 


Automatic Exposure Control FOR LOW-SPEED, HIGH-LOAD APPLICATIONS 


Shutter pce d and diaphr gm open ABROID consists of two fused layers. The bearing layer is a weave of Teflon* fibers 
ing are set between cxposures by an interwoven on the back with a loyer of phenolic-impregnated glass fibers of high 
iutomatic exposure control to an a tensile strength. 

uracy of 4 of a stop. Response of Bonding the two layers under pressure and elevated temperature results in a dense 
photocell to light powers a motor lattice of self-lubricating Teflon fibers which have ten times the strength of other 


which controls the sht width and the Teflon forms. 


ins of the lens FABROID BEARINGS: Reduce—costs, wear, maintenance, and 
Because the speed of a single opera es ; friction 

‘ ar itil f ti t +] Provide —reliability, weight-saving, nearly- 

SOR CYCIE 5 GH MveTeS Tuneton © equal starting and running coefficients of Eliminate—lubrication, fretting, brinelling, 

vehicle's altitude, it can vary between friction use cf seals 





1 maximum of one frame per second 
* ‘ : 
ind a minimum of one frame in four E. |. Dupen’s Tetreiverethytone a 2,835,521; 


econds 
" SOLVE YOUR BEARING PROBLEMS WITH FABROID 


(he command signal for image mo 
tion compensation can be entered man PHONE (ANgeles 8-1345) or WRITE 


ually in the master control by the pilot, 


is it will be done in a forthcoming MICRO-PRECISION DIVISION = 


flight test phase, or it can be entered Micromatic Hone Corporation 
automatically. The d.c. command sig- 1535 Grande Vista Ave. + Los Angeles 23, California 
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SNARK 
NIKE B 
BOMARC 
NIKE ZEUS 
SPARROW I 
SPARROW Il 
SPARROW II! 
NIKE HERCULES 
SIDEWINDER 
REGULUS It! 
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PERSHING 
BULL PUP 
POLARIS 
CORVUS 


FALCON 


“p* Unique ‘White Rooms” 
Inprove Minature Ball Bearing Reliability / 


final assembly and statistical inspections. Air-borne 
particles rarely ever touch bearing surfaces. 

All N/D White Room equipment is of the most recent 
development and design—incorporating the highest 
order of today’s technological know-how and relia- 
bility methods. These are just a few reasons why more 
and more major missile contractors rely on New 
Departure Miniature and Instrument ball bearings. 


In these rooms the most infinitesimal air-borne con- 
taminants are scientifically whisked from the air... 
away from superprecision miniature ball bearing parts. 


New Departure introduced the White Room nearly 
twenty years ago. And today, New Departure’s concept 
isa pace-setting standard in miniaturization industries. 
At N/D, miniature ball bearings are completely 
assembled in properly humidified, ternperature con- 


trolled atmospheres that approach fantastic levels of 
cleanliness. The most advanced air filter systems avail- 
able are employed. In addition, pressurized access 
air locks and individual counter-top pressurized 
chambers are used by N/D's skilled technicians during 


lb) 
NEV Oe 


MINIATURE & I 


A 


As ‘ y £é 


/ f 


If you are working on a new miniature ball bearing 
application where reliability is critical, include an 
N/D Sales Engineer in your design discussions. Call or 
write Department L.S., New Departure Division, 
General Motors Corporation, Bristol, Connecticut. 
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VUMENT BALL BEARINGS 


you can build around 





capacitive type pickoff generated within 
the gyro by an 800 ke. oscillator. Pick 
iff signals, corresponding to pitch and 
roll displacement, will be differentiated 
tor rate damping, then impedance 
matched, modulated and amplified and 
finally used to drive the gimbal motor 
tor gyro correction 

Iwo hundred and fifty feet of 44 x 
+4 in. fine grain SO 1213 format film, 
or a total of 600 exposures, are held bs 
the camera magazine. Slow film is used 
to realize the ultimate resolution al- 
though this requires longer exposures 
ind imposes more stringent demands on 
camera steadiness over longer periods 

otal weight of the airborne portion 
if the system is expected to be about 
325 Ib., Berthold savs, with the camera 
iccounting for 150 Ib. (of which 75 is 
the lens), the mount 140 Ib. and th 
ontrols between 25 and 35 lb: Power 
lrain in the magazine will be about 

or 7 watt 

Ihe camera’s lens is a 24 in. £/4 
pochromat (color corrected) and wa 

igned by Dr. James Baker of Spica 


5,090 contract from Fai 


| I iborat 


grinding and 


| 514.000 « ) 


the total cost of the lens eventual 
run to $120,000 

Under an $80,000 subcontract 
Fairchild, Eastman Kodak will 
a rugged resolution sensitometet 
signed to test 35 mm. by 9.75 in 
photosensitized material samp! 
determine a material's capabilit 
der simulated exposure times e1 
ered in practical aerial photogra 
will be operated automatical); 
initial sample has been prepa 
test 

Fairchild and Perkin-Fln 
jointly developing a stereoscopi 
that allows viewing of adjacent 
exposures. Anticipated resolvin 
is 100 lines/mm. high contrast 
lines/mm. low contrast at | 
magnihcation 

Projection printer for th 
provide two times enlargen 
on 94-in.-wide duplicating 
92-in.-wide poly contrast 
44 x 44 negative As a 
printer, up to 23 copi 
negative can be mad 
will b 


mn +} 
n ! 


CHECKOUT of every avionics system on Navy A3J Vigilante, ranging from inertial bomb 
ing-navigation system to communications and identification equipment, can be performed 
automatically by checkout system shown in three small mobile carts 


Test Set Checks 


Downey, Calif.—Navy A3J Vigilante 
ttack bomber will be the first military 
irplanc designed to permit automatic 
heckout of all of its avionics equip 
went from a single test set. North 
American’s Autonetics Division has dé 

loped the checkout system. 

Autonetics recently delivered the first 
production models of its BACE (Basic 
Automatic Checkout Equipment) which 
will check out the A3J's inertial bomb- 
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All A3J Avionics 


ing-navigation system, electroni 
termeasure communications, 
tion, identification, flight control 
altimeter, master flight referen 
data computer ind primary pow 
tems and print out a permanent 
of its findings 

All of the airplane's avionics 
ment can be fully tested by BACI 
about four hours. Without such 


vice, checkout would require ab 





MAKE PLANS NOW TO 


ATTEND 10, 
EXHIBIT w 


WORLD'S 
BIGGEST 


AIR 


AND 


SPACE 


EXPOSITION 


LOS ANGELES 
MEMORIAL 


SPORTS ARENA 


April 14th thru 24th, 1960 


“THE FIRST WORLD’S 
FAIR OF AVIATION 
AND SPACE” 


THOUSANDS OF EXHIBITS 
TO ATTRACT 

© ENGINEERS 

® GOVERNMENTAL AGENCIES 
CIVIL AND MILITARY 

© SCIENTISTS 

© TECHNICAL PERSONNEL 

© MANUFACTURERS 

® AVIATION ENTHUSIASTS 

® YOUTH OF AMERICA 

* DEALERS 

® DISTRIBUTORS 

*® COMMERCIAL CARRIERS 

® ALLIED SKILLS AND SERVICES 


THIS IS A TRADE 
SHOW OPEN TO THE 
GENERAL PUBLIC. 
AN ATTENDANCE 
IN EXCESS OF ONE 
MILLION IS EXPECTED. 


FOR FURTHER INFORMATION 
AND FREE BROCHURE, WIRE: 
CHAS. H. McLAUGHLIN, Sr. Pres. 


The Los Angeles International 
Air and Space Exposition 
Hollywood First Federal Bidg., 
Hollywood Bivd. at Highland Ave., 
Hollywood 28, California 
Phone: HOllywood 2-3233 
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Lockheed's interest in the virtually unknown 360,000,000 cubic miles 
of this planet's oceans, stems naturally out of its underwater environmental 
development work with the vy’s POLARIS Fleet Ballistic Missile. 
Proposed studies in the increasingly important field of oceanography 
include: oceanographic research vessels; measuring instruments; data 
collection systems; underwater communication and navigation; and basic 
research regarding natural phenomena and military aspects of the deep sea. 


EXPLORING THE WORLD OF WATER 


Division Diversification— Oceanography is typical of Lockheed Mis- 
siles and Space Division's broad diversification. The Division possesses 
complete capability in more than 40 areas of science and technology — 
from concept to operation. Its programs provide a fascinating challenge 
to creative engineers and scientists. They include: celestial mechanics; 
computer research and development; electromagnetic wave propaga- 
tion and radiation; electronics; the flight sciences; human engineering; 
magnetodynamics; man in space; materials and processes; applied 
mathematics; operations research and analysis; ionic, nuclear and 
plasma propulsion and exotic fuels; sonics; space communications; 
space medicine; space navigation; and space physics. 


Engineers and Scientists — Such programs reach far into the future 
and deal with unknown and stimulating environments. It is a reward- 
ing future with a company that has an outstanding record of progress 
and achievement. If you are experienced in any of the above areas, 
or in related work, we invite your inquiry. Please write: Research and 
Development Staff, Dept. A-17, 962 W. El Camino Real, Sunnyvale, 


California. U.S. citizenship required. 


Lockheed / 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; 
the Air Force AGENA Satellite in the DISCOVERER Program; 
MIDAS and SAMOS; Air Force X-7; and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 


CAPE CANAVERAL, FLORIDA *« ALAMOGORDO, NEW MEXICO * HAWAII 





“The Fall of Icarus”, by 
the 18th century illustrator 
Picart, is an imaginative 
conception, based on Greek 
myth le gy, of space pro- 
pulsion by muscle pe wer. 
This interpretation of 1 

by wood engraving ts one in 


MART A} of samil 


ar works 
undertaken especially for 


Hercules by Brussel-Smith, 


noted graphic artist. 


IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 


At first, unknowing and incurious; then with 
the beginnings of understanding; now free 
and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

This, then, is the working philosophy of 
Hercules in chemical propulsion: To design 
and manufacture highly concentrated packages 
of energy as propellants and rocket motors; 
each compatible, controllable, predic table; and 


each perfec ted for its specific mission. 


HERCULES’ BACKGROUND: A half-century of 
creative imagination in the evolution of propellants, 
from shotgun powder to space propulsion; encompassing 
research, design, engineering, and staff organization 
for the production of the most advanced propellants. 


HERCULES POWDER COMPANY 


eoesto 


900 Market Street, Wilmington 99, Delaware 
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AUTONETICS-DEVELOPED checkout equipment for A3J is transistorized and us 


forated tape program. In addition to visual indication of malfunction, equipment | 


permanent record of measurements to permit detection of degraded performanc: 


man men as « 
on the airplane at 
\m I it} SAVS 
heckout cquipm 
Il weather-proc 
line ind 
conhgura 
w Hone 
AW 


Three Mobile Carts 
| 


The A3J equipment is packaged 
mobile carts. One contain 
ments of the check 


lauding 1 pun 


in 
+} 


tiie 


rol, confidence 


ng circuitry, devices for measuring 


time, frequency and impedance 


on-making circuitry, display and 
rding device The other tw 
ntain umique-function genera 

| routing circuitrs equipment 
ignal conversion circuit 
ilor the general purpos 
cific equipments under 


Autonetics BACF. is fully tran 
torized and has built-in self-checking 
ircuits which automatically halt the 
t sequence when an internal m ilfunc 
ion is detected, company reports. Digi 
witching and comparison tech- 
niqu ire used 


Confidence-Level Testing 
In addition to subjecting all A3J 


vionics equipment to a “go, no-go” 
tvpe of check, and isolating the fault 
when a malfunction is discovered, the 
Autonetics 
1 printed record of ill of its meas 
urements. This enables maintenance 
personnel to detect degradation in per 
formance which may indicate approach 
ing failure even though system presently 
is within allowable limits 


tem is designed to make 


AVIATION WEEK, January 11, 1960 


Phi 


NEW AVIONIC 
PRODUCTS 





Instruments 


@ Digital voltmeter, Model V‘ 
digit 0.0] resolution. 


S4-in. bv 154-in: case, f 


\? = 

| eee 
| ir 
G. ad 


standard 19-in. rack. Meter | 


input impedance ind an averag 





ing time of U./> sec./T ding 


Linear Svstems, Inc., Del Mar 


e Strip chart recorders, \loded 
20, are single and double chann 


Critical electrical parts in high - heat environments are typical 
applications for “Teflon” — a vital material which R/M spe 
cialists can best fabricate into the forms you need and deliver 
according t 0 schedule. New bondable R/M “Teflon 
further increases applications in the aeronautics field 


If it calls for 
TEFLON, just 
call for R/M 


No need to restate the unique combina- 
tion of electrical, chemical and physical 
properties of “Teflon.” You know that 
for many aircraft and missile parts 
calling for high dielectric strength and 
heat-resistance, there simply is no 
substitute 

Your main concerns with “Teflon,” 
then, are where to get it:fast and who 
can best meet your specs 

On both counts, the answer is R/M 
A pioneer in the processing of “Teflon” 
into sheets, rods, tubes, tape, hose and 
other machined parts, R/M offers you 
a complete “‘Teflon” service — a service 
that can help assure you optimum 
performance and reliability of critical 
components. 

It will pay you to talk “Teflon” with 
R/M. Call your nearest R/M district 
office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa 


*R tered trademark for Du Pont fluorocarbon resin 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 
BIRMINGHAM | © CHICAGO 31 © CLEVELAND 16 © DALLAS 26 
ENVER 16 © DETROIT 2 © HOUSTON 1 © LOS ANGELES 58 
MINNEAPOLIS 16 © NEW ORLEANS 1? © PASSAIC 
PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH. ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 





PHILCO HAS THE CAPACITY... 


the people, the capabilities, the facilities, to conduct the research and de- 
velopment, engineering, design and manufacturing 


FOR MANY AND VARIED ELECTRONIC PRODUCTS AND 


SYSTEMS including weapons systems, satellites, space instrumentation, 
guided missiles, global communications, radar, data links, fire control sys- 
tems, underwater ordnance, air traffic control, data processing systems and 
closed-circuit TV. 


pe tae Re 


DEADLY SIDEWINDER Developed by Philco in conjunction with the Navy, engineered and produced by Philco, this renowned air-to-air 


§uided missile ts an Outstanding example of th ilts of Close Coordination between Philco and the Military On weapons systen s development. 


SATELLITE COMMAND AND TRACK- DATA PROCESSING ... Recognized as the WORLD'S LARGEST COMMUNICA- 
Inc... As sub-contractor for Discoverer’s world’s first and finest all-transistor, large-scal TIONS SYSTEM . . Under contract 
entire communications system, Philco lata processing system, the Philco-2000 truly with the U. S. Air Force, Philco will mod- 
designed and developed the vast com- represents a new horizon in the state of the art ernize and expand Aircom, for phase 
plexity of ground-space communications, The Philco-2000 is the only asynchronous computer Quick Fix’. This vast global network 
commanding, tracking, data gathering commercially available. This means faster com- will utilize advanced te hniques in point- 


and processing system puting and free lom from obsolescence. to-point and air-to-ground Communications. 


Philco Corporation/Government and Industrial Group/Philadelphia 44, Pennsylvania 


Communication and Weapons System Division @ C m puter Division @ Sierra Electroni Dit nel tern Det lop ment Laboratorte 


PHILCO 





respectively, available for portable or 
rack mounting use. Both models feature 
9 to 120 mv. span and by derating 
0.25% sensitivity to 1% span may be 
made as narrow as 5 mv. Model 10 
weighs 15 Ib., costs $435; Model 20 
weighs 25 Ib., costs $850. Systron 
Corp., 950 Galindo St., Concord, Calif 


¢ Differential amplifier, mode! AR 105, 
entirely transistorized, has power gain 
of 250,000, occupies three cubic inches 
ind has less than 0.1 mv. zero drift m 
ferred to the input in 18 to 55C 
range. At maximum sensitivity, 5 my 
input provides constant current output 
of 4 ma. into zero to $,000-ohms. Leach 
Corp., 15435 Susana Rd., Compton, 
Calif 


@ Electrometer, Modcl E-105, measures 
micromicroamp currents, has micromi 
croamp full scale sensitivity, less than 


2% drift full scale per week on 10 


— os 


micromicroamps or greater, less than 6 
mv. input drop, and 3% minimum accu 
racy. Model is priced at $350 f.o.b 
LaGrange, Ill. Gyra Electronics Corp. 
P.O. Box 184, LaGrange. 


Components & Devices 


@ Subminiature plug, type PR-11, de- 
signed for in-line use to provide quick 
make and break connections in con- 
junction with a matching jack or test 


joint. Unit has 0.04 in. diam. gold 
flashed probe on either end of Teflon 
body. Sealectro Corp., 139 Hoyt St., 
Mamaroneck, N. Y 


© Cathode ray tubes, types KI SSOP, a 
3 in. direct retrofit for standard EIA 
type 3ABP and type K1917, a 5 in. re 
trofit for SAFP, are dual beam tubes 
Maximum line width of KISSOP 
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(shown) is six mils operated at 
accelerator and post accelerator 
of 2 and 4 kv. while value for K 
under same potentials is 10 mil 


measured accor 
Allen B. Du 
Bloomhel 


line widths 
MIL-E-1 specs 
Laboratories, 750 


Clifton, N. J 


¢ Ceramic triode, type GL-65 


gedized version of earlicr 
coplanar lighthouse tube. Dc 
long-life, continuous wave op 
tube has typical power 
watts at 1.85 kme. with 33 
ciencv, 100 mils plate 


volts plate potential and RF driv 


’ 


output 
current 


of 2.5 watts I riode is shock 
400g and can be purchased to MII 
1/1037A specification. For mict 
communication applications, t 
operate up to 2.9 kme. Powe 
Department, General Electric 


Schenectady 5, N. Y. 





Critical damping in 


torque can synchror 
of 80% assures cool 


in-a-million drift 
Investigate the 
your equipment 
] 


L 


2233 Federal A 





just one of the outstan 
motors. Fast accelerat 


ply. Constancy of angu 


| Which of thes 
Craig skills and 
| services 

can help you ? 


Systems housing — light weight, high strength 
aluminum shelters, vans and trailers. 

Systems components — telescoping antenna 
masts, transit cases, cabinets, equipment racks. 
Systems installation service — layout and 
installation ‘of transportable systems, through 
final checkout. 

Systems packaging research — engineering design 
and development for ground support and 
electronic equipment protection. 

Complete production facilities — to handle your 
complete packaging assignment. 

A unique “aluminum-chemical research” service — 
engineering “brainpower pool” for solving 
virtually any problem in aluminum and foamed 
plastic fabrication. 


WRITE TODAY FOR CRAIG'S NEW COM- 
PLETE 16 PAGE CAPABILITIES BROCHURE 


| 


SYSTEMS, INC. 


Dept. 6-1, 360 Merrimack St., Lawrence, Mass. - Tel. MUrdock 8-696! 
Business systems and equipment are another Craig specialty through 
LeFebure Corporation, Cedar Rapids, lowa—a Craig subsidiary 
' 
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Wana 
Ne 


nventional hysteresis motor 


motor 
with 
excellent 
damping? 


Hyspersyn 


1 hyste resis SY nchronous motor 1s 


ling features of Hyspersyn* 

n follewed by vigorous pull-in 
large loads. Full load efficiency 

peration from a small power sup- 
ur velocity is less than one-part- 
1 week's running time. 

untages of Hyspersyn motors for 


TRADEMARK 


renisco 


* Los Angeles 64, Calif. 





ANNOUNCING A NEW 
OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 


GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 


For more information on this new oxidation resistant GRAPHITAR 
and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


R-279-1 


GRAPHITE COMPANY 


th MICHIE 


THE UNITED STATES 


1ON OF 1 | 
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EQUIPMENT 
Nose Gear Launch Will Speed Catapulting 


Shorter launch intervals in catapult- 
ing Navy carrier aircraft will be made 
possible by a nose gear launching sys- 
tem which climinates manual hookup 
First aircraft incorporating the new 
system will be Grumman's W2F and 
\2F. It also is specified for the Navy's 
missileer aircraft 

The system locates the catapult con- 
necting equipment on the nose gear 
trut, permitting the pilot to taxi his 
iircraft onto the catapult without the 





“agteg é 
jig geme f 


assistance of a catapult crew. The sys 

tem was developed by the Naval Air 

Engineering Facility, Philadelphia, Pa., 

with the technical assistance of th 
MI & IT Co., a Philadelphia engineer: 

hrm 

Catapulting an aircraft from nose 

vheel fittings requires a beefed up nos 

to withstand the catapult ac- 

High cost and weight 

robably wall preclude any re 

m on present Navy ait 

catapulted by means of 

bridle fitted to the main 


is I s t cw 
th neans that the n AIRCRAFT COMPONENTS of the nose gear launch system are shown on the Grumman 


F9F-2 used to test the system. Launch bar extending forward engages the catapult shuttle. 
Holdback trail bar extends aft from | id the gear. Modifications to the aircraft nose 


tern must be compatible with exist 
ing launch technique 

When the nose gear system is en 
ploved, a holdback trail bar with a breab 
way section will be fitted to the after 
side of the nose gear prior to the pilot system developed by tl \ irea and drops his hydraulically actu- 
tarting engines. After this is accon o. (AW Sept. 23, 1957, p. 1 ited launching bar to the deck. A Y 
plished, the pilot, with aid fro ) taxi guidan stem, which st t shaped trough guides the nose wheel 
taxi director, hooks the plane to tl ct to the shuttle, is not into a 10-ft. straight track leading to 
catapult shutth iboard vy carriers the catapult shuttle. The 10-ft. straight 


are camera platforms for films of catapult engagement and release. 


The catapult connecting gear is com o engage th t t length corrects any nose wheel mis- 


patible with an clectronic taxi guidance is his plane to th hgnment 
\t the end of the straight track the 
launcher bar rides over a ramp which 
catches the trail bar. This engages a 
buffer mechanism incorporating a ve- 
locity sensor which eases the plane for 
ward as the pilot applies power. Just as 
the holdback trail bar is snubbed 
iwainst the buffer crosshead, the launch 
bar engages the catapult shuttle. The 
pilot then releases his brakes and the 
catapult is tensioned. ‘Takeoff power 
ipplied and the “cat” is fired upon 
the pilot's signal 
At the end of the catapult stroke, 
the shuttle is braked, permitting the 
launch bar to slip free. Prior to launch 
the bar would be set to retract and 
would do so upon release from the 
shuttle 
~ The pilot may abort his launch at 
a  - iny time during the engagement opera 
CATAPULT modification necessary for the nose gear launch system includes a Y-shaped tion prior to saluting the catapult othicer 
trough to guide the nose wheel to the catapult shuttle. A buffer mechanism eases the by throttling back and raising the 
aircraft onto the shuttle and engages the trail bar. Deck components may be removed launch bar. The action of the snubber 
to accommodate bridle-launched aircraft. can be reversed to push the plane back 
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F 
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TRANSPORT 
TRUCKS 
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out of the catapult gear for respot on 
the flight deck. 
The estimated time interval between 


launch with the nose gear system is 25 


sec. as Opposed to approximately +40 
sec. using the bridle technique 
Present launch techniques 
that the pilot, assisted by a plane di 
rector, taxi his plane onto the catapult 
where a two or three man 
nects the aircraft to the catapult shut 
tle by means of the bridle 
the holdback cable. The pilot then 
releases his brakes and the catapult is 
tensioned. At this point the pilot is 
given the signal for a full power turn 
up (with afterburner if available) and 
the catapult is fired upon the pilot's 
salute. The pretensioned holdback ring 
breaks as the catapult is fired 
Connecting the wire rope 
problem even with propeller-driven ait 
craft, is extremely difficult with 
rhe low silhouette requires the catapult 
crew to wrestle with the heavy 
300 Ib.) cables, and the jet engines add 
danger and high decibel levels to the 
operation. Night operations and wet 
rolling decks aggravate the problem 
Another problem with bridle launch« 
is that the centerline of the aircraft 
must be within 6 in. of the catapult 
track to prevent a dangerous whip! 
effect as the plane is accelerated 
In the a days of steam catapults 
bridles were flung into the sea 
uircraft. This prodigal 
rectified by the devel 
pment of bridle retrievers which ex 
tend from the forward edge of the flight 
With the introduction 
the bridles survi 


before th ‘ 


require 
i 


crew con 


and fastens 


bridle 
jets 


t 
up t 


ish 


with th 


launch of each 


procedure was 


deck on carriers 
of these 


devices, 
throws 
iccelerations, twisting an¢ 

ing necessitates replacement 

The in apped 
to solve most of these proble ms. In the 
Grumman W2P, the drag member 
nects from ibove the nose 
it a fairly flat angle to the frame 
uircraft. The launching bar i 
almost vertical, 
into the 

The ¥ 
ramp can be 
deck in minutes to 
craft not fitted for a gear launch 
Launch bar and holdback trail bars will 
varv in length to fit the nose configura- 
tion of various aircraft; however, th 
horizontal distance apart at the deck 
surface must be a fixed length pr 
scribed by the ramp geometr 

The nose launch system was 
tested at the Mustin Field, 
Philadelphia, modified 
Grumman F9F-2 aircraft to cam- 
era installations on the the 
aircraft, the F9F was not flown; how- 
ever, full-power launches from a run- 
way catapult proved the system. 


nose gear launch svste 


vheel 


f the 


just 


member that 
nose wheel hou ing’ 
channel and 


flight 


trough, guide 


removed from the 
iccommodate ait 


nos 


gear 
Navy 
facility on a 
Du 
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Changing Concepts of the Cosmos— 


The Sun 


4 Man, firing the first hydrogen bomb, 
tapped the basic source of energy 
that feeds the sun and stars Deep 

in its interior, the sun, in effect, explodes many 
billions of hydrogen bombs every second. About 
two million tons of matter vanish, are trans- 
formed and appear again as radiation. Every 
Sec ond 

The sun itself rrould explode in a flash, if 
it were not for the heavy overlying mass, which 
cushions the explosions and turns what would 
otherwise be a cosmic detonation into a smooth, 
quiet burning 

The sun has been reacting in this turbulent 
way for several billion years. And taking its 
time too; about 50 million years must clapse 
before the liberated energy from the explosion 
finally worms its way to the surface. It then re- 
veals, to impatient carth scientists, important 
facts about the sun 

The sun is composed entirely of hot gas— 
most of it stagnant. But the outer 10 per cent 
rises and falls, boiling violently, making the 
sun appear mottled 

Here and there we see sunspots, irregular 
dark areas that increase and decrease in num- 
ber in a cycle of about 1! years. Astronomers 
once believed them to be raging solar hurri- 
canes. But recent studies indicate that the spots 
are islands of relative calm in an otherwise 
stormy ocean of seething gas. Regions frozen 
into immobility by the intense magnetic fields 
pervading the spot area 

The surrouhding regions, which are violent- 
ly stormy, present quite a display: weird moun- 
tains of pink flame, called prominences, soar 
to great heights. Geysers and jets spurt upwards 
hundreds of thousands of miles. Blinding crup- 
tions of hydrogen gas form the solar flares 

All these areas—the quiescent sunspots and 
the cataclysmic storms—are enveloped by a 
deep layer of still hotter gas: the solar corona, 
whose edges seem to ring the sun with a halo 
or crown. An impressive crown it is, with a 
temperature of about a million degrees (Cent: 
grade) and a breadth that embraces the earth 
and extends far beyond 

With a trace of royal high-handedness, the 
corona often disturbs the earth's magnetic field, 
triggers the glowing northern lights, or plays 
havoc with radio communications. Small va 
garies in the earth's physical environment over 
which the sun exercises such benevolent control 

We musi know the sun better. We must 
understand its radiation more completely, 
how much, of what types, and how it distributes 
itself when it leaves the sun—if space travel 
is to become a reality 

Our present ideas about the sun, based on 
the best available knowledge, will undoubtedly 
change profoundly in the years ahead—as space 
probes penetrate into the coronal envelope and 
relay back to us pertinent information about 
interplanetary depths. 

Because we believe that cosmography—the 
geography of the cosmos—will play a vital 
role in the future, McDonnell Aircraft has in- 
stituted important basic research in astronomy, 
solid-state physics, chemical kinetics and mathe- 
matics 

These research programs are oriented 
toward a fuller understanding of the universe 
That men—men of all nations—may cooperate 
in the exploration of space, the moon, the sun, 
and the planets. That, through such adventure, 
men may better understand themselves and 
one another. 


M'DONNELL 


ST. LOUIS 66, MISSOURI 


We invite inquiries from engineers and scientists interested in 
participating in current spece programs ot McDonnell Aircraft. 
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Anofher successfully completed 
Military Contract from | SIE 


—For NORTRONICS 


A DIVISION OF NORTHROP CORP. 














THE 
MUSCLE 
BEHIND THE 
MISSILE 


NORTRONICS 

‘lemanded accuracy 

9.1%), efficiency (over 

50%) and high regulation (0.1%, 

no load to full load) in the supply of 
power to its Datico missile pre-flight 
check-out equipment. SIE program- 
mable Power Supplies, furnishing se- & 
quential voltages from magnetic tape, 
punched tape or punched card, did 
the job (to MIL Specs, of course).* 
Before and after countdown, on the 
pad or out in space, reliable SIE 
electronics provide the electrical 
“Muscle behind the missile.” 
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S 
= 
ae 
ee 


om 6 


: ® 


Better than 0.1% overall accuracy 

Less than 5 mv (rms) ripple or noise 

More than 60% efficiency 

Better than 0.1% regulation 

Manual or electronic program inputs 

PS-32 — 6 to 36 vde in 0.1 volt steps, 30 amps @ 
PS-33 — 1 to 500 vde in 1 volt steps, 1 amp 

PS-34 — 0 to 99.9 vde in 0.1 volt steps, 1.5 ampa 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. oa 
A OIVIGION OF DRESSER (NOUSTRIES, INC. 
10201 Westheimer « P. 0. Box 22187 « Houston 27, Texas +» HO mestead 5-3471 


SIECO HOUBTON TW: HO-11668 


GOVERNMENT CONTRACTS DIVISION a 


“Destined to be one of the nation’s 
leading military sub - contractors” 





NEW AVIATION PRODUCTS 





Transistorized Radio Altimeter 


Radio altimeter, tested on the Sikor- 
sky S-60 crane helicopter, is calibrated 
from 0 to 1,000 ft 

The direct reading altimeter oper- 
ites at a frequency of 1,600 mc. and is 
idaptable to automatic pilot control. 
Model AM 220H altimeter weighs 20 
Ib. and occupies 0.2 cu. ft. Power con- 
sumption at 28 v. input is less than 2 
amp 

Red warning light will flash when 
the helicopter goes below any prese- 
lected altitude 

Intercontinental Electronics Corp., 
1551 Franklin Ave., Mineola, N. Y. 


Solid Rocket Nozzle 


Integrated nozzle and nozzle actuator 
package is designed for thrust vector 


control of solid propellant rockets 
The nozzle illustrated is of the turret 
type for solid propellant rocket 


How- 





ever, the company designs and produces 
both turret types, pivot types and other 
thrust vector control devices which have 
been successfully test fired 

Kelsey-Hayes Co., 3600 
Ave., Detroit 32, Mich. 


Military 


Missile Battery 


silver-zinc batterv is 
requirements for 


Rechargeable 


designed to meet 
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In-Flight Refueling Reel 





Ld 


ei 


Developed for GV-1 


In-flight refueling hose reel developed for the Marine Corps Lockheed GV-1 (C-130B) 


acrial tankers pumps 330 gpm. at 35,000 ft 
—65F. 


mounted refueling hoses developed by I 


Hose reel assembly is driven by 


‘ 


mussile 
meets MII 

The 10 amp./hr. battery has 
nal voltage of 28 
at 45 amp. in 12 min. It can 
discharged at 60 amp., or 
rates. The drv shelf lite of th 
is a minimum of 12 yr. Volume 
battery is 239 cu. in., weight 

Yardney Electric Corp., 40-50 Leon- 
ard St., New York, N. Y. 


elcctrix powcr $\ 


-7~—4 
yA 


when discha 


; 


Cylindrical Load Calculator 

Load calculator for determin 
craft weight and balance is cyli 
in shape 

Ihe cylindrical calculator is 
have advantages over the flat slid 
rule, but is similar in operation. P: 
advantage of the cylindrical ty] 
that it gives step-by-step indi 
of loading with respect to aircraft | 
and permits direct reading of w 


center of gravity and moment 
at any stage without calculation 
De Havilland Aircraft of Canada, 


Downsview, Onturio, Canada. 


Navigation Lights 


High intensity navigation light 
veloped by United Air Lines are b 
installed on the Douglas DC-8 

Ihe wing and tail lights, called Sw 
Navlight, are visible about 60% fart! 
away than standard navigation 
They contain 100 w. lamps which 
beams with a horizontal arc of 


and a vertical arc of 80 deg. Set 


iltitude, speeds to 265 kt. and temperatures to 
) hydraulic motor. Each GV-1 has two pod- 
letcher Aviation Corp., El Monte, Calif. 


scillating mirrors swing the wing light 
veams across a 110 deg. arc at 48 cycles 
per minute. Tail beam scans 140 deg. 


Grimes Mfg. Co., Urbana, IIl. 





Tachometer Generator 


Miniature tachometer generator is in 
tended for jet engine applications. ‘The 
tach generator meets MIL-G-26611 and 

capable of 14 w. output at 4,200 rpm. 

\ two pole, three phase Y-connector 
tator and the permanent magnet rotor 
furnish alternating three phase output 
power with frequency proportional to 
rotor velocity. The generator is built 
into a black anodized die cast housing 
ind the magnet is cast on the rotor 

haft. Modifications can be made to 
suit specific applications. Unit is 24 
in. long; weight is 12.8 oz 

Globe Industries, Inc., 1784 Stanley 
Ave., Dayton 4, Ohio. 
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NEW TAKE-OFF MONITOR GIVES 
CRITICAL PERFORMANCE DATA 


Sperry indicator aids pilot’s Go, No-Go decision 


With the new Sperry Take-Off Monitor, 
the pilot gets an instantaneous and con 
tinuous indication of the performance 
of his aircraft from the moment take- 
off begins. 

This simple and extremely 
system is based on aircraft acceleration 
Data is computed instantly, presented 

<— 
ONLY ONE PRE-TAKE-OFF ADJUSTMENT is 
required in Sperry’s Take-Off Monitor. With 
the knob on lower right pilot sets acceleration 
index and gross weight of aircraft. So long as 


area, piiot k 


iccural 


pointer remains in “safe” 
his aircraft is performing as expected 
simple “push to test 
indicate proper 
take-off run. In addition, a warning flag 


feature is provide 


System operation f{ 


tors system power 


instantly. Without having to make 
allowances for wind, the pilot knows 
at all times whether the take-off should 
be continued 

two small units, an 
integrally-lighted indicator and com- 
puter, this system can be easily retro- 
fitted into existing aircraft. With simple 
computer adjustment, it is suitable for 
either jet or turbo-prop aircraft 


Consisting of 


AERONAUTICAL EQUIPMENT DIVISION 


5 : f PY ermsco COMPANY 


Great Neck, New York 


¥V OF SPERRY RAND CORPORATION 





K-16B VTOL aircraft's wing section has 
been extensively fitted with strain gages for 
both proof load testing and in-flight stress 
level monitoring. 


Kaman K-16B short and vertical takeoff and land tilt-wing aircraft, which utilizes a modified 
Roll control during K-16B flights will be Grumman Goose fuselage (AW Sept. 8, 1958, p. 34), is in advanced construction phase at 
achieved by activating spoilers (extended Bloomficld, Conn. Rollout and tether tests are scheduled for late February, followed by 
above) rather than conventional ailerons. full-scale tests at NASA’s Ames Wind Tunnel. Powerplants are two General Electric 
Energizer flap eliminates booster need. P'58-GE2A turbines. One-cighth x vodel is tested at Navy's David Taylor Model Basin. 


Kaman K-16B Amphibious VTOL Nears Rollout 
aa 
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Twin pylons on upper fuselage center section are the major modification for VTOL flight. Aft upper clevises act as the wing pivot; wing 
tilt actuator pivot are the lower forward clevises. Fixed trailing edge center section also has been installed. 
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CANNON PLUGS 
FOR ANY 
APPLICATION OR 


ENVIRONMENT 


Shock ®Vibration ® Acceleration ® Temperature ® Altitude ® Moisture 


+} ‘ + f 


® Miniaturization @ For more than four decades — since the fir innon 


ld Remember. consu/t 
2IU. ALEVE 4 


you don't already have a copy, write for CPG-4, “Cannon Plug 


For more information write Department 110. 


CANNON ELECTRIC COMPANY, 2208 Humboldt St., Los Angeles 31, Calif. 











Technician supervises lightup of the luminous wall furnace used by North American for brazing flat or moderately contoured honey- 
comb panels in the B-70 Mach 3 bomber prototype program. At right, an X-ray plate of a brazed honeycomb section is inspected. 


North American Develops B-70 Tooling Techniques 


North American Aviation has revamped its heavy machining de- 
partment and developed new types of equipment for production 

j prototype of the B-70 Mach 3 bomber (AW Dec. 7, p. 26) 
reduction techniques for the high speed, high temperature air 
ve include work in the areas of ceramic tooling, welding of thin 
e sheets, manual and automatic fusion welding, contouring 
ssudwich panels and brazing of honeycomb sandwich, high tem 

ature tube splicing, high temperature plastics and adhesives, 
and special methods for forming high-strength materials. Biggest 
problem, engineers said, was in the development of the welding 


program. More than 19,000 ft. of fuel-tight fusion welding will be 
required for B-70 tankage. Most of this work will be done auto- 
matically, and an in-motion X-ray machine will inspect long weld 
seams at a 24 in./min. rate. The company also has developed its 
own hot-size press, in which banks of steel are placed between 
dies, heated to about 1,200F for five minutes and subjected to 
three-direction pressures. Thermal expansion causes the metal to 
creep to the desired shape. Methods for brazing honeycomb include 
use of a luminous wall furnace, salt bath method, electric blanket 


method and die quench system of pressure and rapid cooling. 


Automatic welding device was adapted to fusion welding techniques at high temperatures (left); electronic eye traces the weld pattern 
in foreground. Hot-sizing press (right) compresses a solid blank of steel which “creeps” into the desired shape under pressure and heat. 
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Steel sheet is formed under heat in conjunction with a Hufford stretch press; quartz lamps are rolled up to the sheet of steel to soften its 
resistance to the stretching operation. In normal use, heat lamps are turned on after being moved into the press. 


Engineers at North American’s Columbus Division check massive assembly tool used to keep steel sections from warping during heated 
welding processes. Other production techniques include use of brazed couplings in place of conventional nut and bolt joints, which off- 
cials claim has saved more than 1,008 Ib. of weight. Similar units were used in the X-15 research plane program. 
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THE ATLAS MISSILE LAUNCHED NASA'’S one-ton 
instrumented capsule similar to the one that will carry 
a man into space orbit. Initial landing phase began at 
45,000 feet when a barometric switch fired a charge 
which deployed a Radioplane stabilization parachute 
directly aft into the airstream. At the same time, radar 
chaff was ejected to scatter into a 600-square-foot 


pattern to provide for radar locating and tracking. 


AT 10,000 FEET another barometric switch initiated 
release of the stabilization ‘chute and deployment of 
the 63-foot Radioplane Ringsail landing ‘chute to 


safely lower “Big Joe” in its 30-feet-per-second descent. 


Upon water contact, a pyrotechnic charge released the 
Ringsail. Recovery was completed when a U.S. Navy 
destroyer, guided to the capsule by radar, lifted the 


undamaged “Big Joe” space capsule from the Atlantic. 


NEWS IS HAPPENING AT NORTHROP) 


AFTER SPACE FLIGHT 
RADIOPLANE’S RINGSAIL BRINGS 
“BIG JOE”-NASA’'S ONE-TON 
CAPSULE-TO SAFE LANDING 


Recently the Space Task Group of the National Aeronautics 
and Space Administration sent its “Big Joe” capsule into space 
and successfully recovered it hundreds of miles down-range 
from Cape Canaveral. The landing system included a 6-foot 
conical ribbon stabilization parachute and a 63-foot landing 
parachute, the Ringsail. Both ‘chutes, supplied by Radioplane, 
are proof of new advances in paradynamics. 

Radioplane, also chosen by McDonnell Aircraft Corporation 
to develop and supply the landing system for NASA's Project 
Mercury, salutes its associates on this achievement. The success 
of this demonstration shows the ability to bring a man home 
safely after orbital flight. 


RADIOPLANE 


‘ NORTHROP CORPORATION 


alif 2, and E/ Paso, Texas 








SAFETY 





CAB Accident Investigation Report: 





DC-3 Continued Into Known Icing Hazard 


\ General Airways DC-3 crashed shortly 
before midnight near Kerrville, Tex., on 
Feb. 1, 1959, during a civil air movement 
CAM) of 25 military personnel from 
Idaho, to Lackland AFB, San An 
tonio, Tex. Three of the 28 occupants, in 
luding the captain and the reserve captain, 
then acting as copilot, were killed, four were 
injured, and 21] received minor 


Boise, 


seriously 
injuries 
The final segment of the flight was from 
Pueblo, Colo., where the U. S. Weather 
Bureau Station furnished weather briefing 
Icing prevailed and was to continue An 
IFR flight plan specifying cruising at 9,000 
ft. was filed 
Departure from Pueblo was at 1800’ 
ind at 1916 the flight requested an altitude 
change from 9,000 to 7,000 ft., reporting 
light icing ARTC approved at 1945 
Shortly thereafter the flight again reported 
An involved series of radio con 
tacts ensued cretion became 
then critical, then incapacitating. A privatels 
used Kerrville, Tex., was staffed 
ind lighted An attempt to land there 
failed and the aircraft was crash-landed 


nearby. Previously alerted fire fighting ap 
the 


light wing 
i mc a wor 


irport at 


paratus and ambulances were sent to 
ite 
Inve tigation 
nical defe 
onditions 
The Board believes that this 
resulted from the pilot pressing into known 
until th 


revealed no significant me 


t and no unpredicted weather 
accident 
ind dangerous icing conditions 
urcraft was crash-landed 

1» CAB certificated 
surrendered its FAA 
after the acci 


rways, In 
| air carrier 


rtificate shortly 


perating 
ient pending FAA re-evaluation of the car 


FAA later 


ner’s operation The restored 


thy ertificate 


INVESTIGATION 


The crew of N17314 comprised Capt 
Woodrow Orien Epps, Reserve Capt. Har 
vey Hitt, and Copilot Wilbur Wittliff. After 
they 


a rest period of approximately 12 hr 
< ark 


started duty at McGuire AFB. N. J 

in the morning of Jan. 31, 1959, and wer 

ym continuous duty for more than 40 hr 

until the accident at approximately 2337 
Feb. 1, 1959 

For the flight from 

Lackland AFB the load consisted of 25 

members of the Idaho Air National Guard 

597 Ib. of baggage, and the three-pilot crew 

to departure a flight plan was filed 

FAA combined station-tower fa 

» use Victor Airway 4 at 9,000 ft 

to Malad City. Idaho, with the inten 

tion of refiling at Malad City without land 

ing The estimated time en route to 

Pueblo was given as 5 hr. 30 min., with 

Salt Lake City as an alternate airport. The 


Boise to Pueblo to 


I'nlesas otherwise noted all times are Cen 
tral Standard based on the 24-hr. clock 
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fiight plan also indicated sufficient f 
6 hr. 30 min 

Investigation of the actual amount 
on board reveals discrepancic 
receipt and the statement of the 
refueled the aircraft at Boise indi 
a total of 413 U. S. gal. of f 
This party state 
auxiliar 


pla ed on board 
stance, that the rear or 
were empty and, in compliance 
Epps’ instructions, he pumped || 
fuel into cach of the rear tanks 
pletely filled the main or front tank 
with a capacity of 202 gal. Theref 
was a minimum of 604 gal 
N 17314 at the completion of r 
Boise on Feb. 1, 1959, prior to depart 
Pueblo 

A weight and balance form 
pleted by the crew for the flight fr 
to Pueblo It indicated that the: 
400 gal. of fuel in the front tar 
100 gal. of fuel in the rear tank 
f There is therefor 
crepancy of 104 gal. in the amour 
actually on board. This resulted 
crease of fucl weight from 3,00( 
3,624 Ib., an error of 624 Ib 
increased the actual gross weigh 
from 25,493 lIb., as indicated or 
ind balance form, to 26,117 Ib 

As stated, the flight plan fil 
flight from Boi to Puebl 
ufficient for 6 hr. 30 min 
onsumption of 87 gph., us¢ 
in flight planning, there must hav 
least 565 gal. on board Althe 
flight weight and balan 
the fuel receipt. and the state 


serviceman arc not m agreement 


ant 


of S00 gal 


pian i 


parent that the aircraft was over 
sible takeoff weight 
2.858 ft The amount 


si7n 


upon lc partir 
elevation 
overweight was approximatclh 
puted from data in the operating 
ipproved for tl rrier’s use by tl 
now FAA 

As far as could b 
of oil, passengers, crew, and baggag 
tly entered on the weight and | 
Boise-Pueblo flight 
departed Boise at |! 
ARTC clearan 
proceeded routinely to Pueblo 
via Burley, Malad City, Rock Spring 
lins-Cheroke« Laramie, Denver 
Colorado Springs, arriving at 162( 
flight of 5 hr. 28 min. would, a 
have consumed 476 gal The quantit 
fuel remaining at Pueblo must ha 
ipproximately 118 gal 

The aircraft was refueled at Pu 
fuel receipt and a statement bv th 
man indicate that a total of 500 
placed on board. The serviceman 
that he filled the two main tanks 
100 gal. into each of the two rear or aux 
tanks. He further stated, in substan 
there were 622 gal. on board th 


determined, th 


corre 
form for the 
The aircraft 


civing the proper 


‘ 


t+ 


upon the completion of the refueling 
The weight and balance form for the 
flight from Pueblo to Lackland AFB did 
not carry a destination. This form indicates 
a total of 380 gal. of fuel in the frent tanks, 
but did not carry an entry showing any 
fuel in the rear or auxiliary tanks. Fuel 
weight entered was 2,280 Ib. However, 
omputations and the statement of the 
rviceman indicate a total of approximatel; 
622 gal. of fuel, or an apparent discrepancy 
of 242 gal. weighing 1,552 Ib. Therefore 
the gross weight at takeoff from Pueblo was 
26,322 Ib. rather than 24,870 Ib., as shown 
mn the weight and balance form. The max 
imum allowable takeoff weight from Pueblo 
elevation 4,725 ft.) was 24,950 Ib. The 
rcraft, therefore, was overweight upon de 
parting Pueblo by a computed 1,372 Ib. 
The flight plan filed prior to departing 
Pueblo carried an estimated time en route 
f 4 hr. 30 min. with fuel for 5 hr. 30 
min This conflicts with the amount 
f fuel entered on the weight and balance 
form, since at 87 gph. 380 gal. would be 
ed in 4 hr. 22 min. This is actually less 
than the estimated time en route shown on 
flight plan. The aircraft was airborne 
ipproximately 5 hr. 37 min. from take 
ff until the accident Icing conditions 
juiring increased power prevailed for at 
ist the final one and one-half hours. There 
fore, at the time of departure from Pueblo, 
there was more fuel on board than shown 
n the flight plan, and much more than the 
380 gal. shown on the weight and balance 
form 
As far as coul 
ight items were 
ntered on the weight and balance 
wr the Pueblo-Lackland AFB flight 
Either Capt. Epps or Reserve Capt. Hitt 
1 weather briefing by telephone 
S. Weather Bureau Station 
t Memorial Airport in Pueblo for the 
Pueblo-Lackland portion of the flight. This 
unrecorded briefing, according to testimony 
f the Weather Bureau, was comprehensive 
in regard to the probability of widespread 
icing conditions. The pilot, who did not 
lentify himself, displayed considerable in 
terest in the expected weather and ques 
tioned the observer extensively. An IFR 
Fight plan was then filed by telephone with 
the FAA combined station-tower facility. It 
ontained the following: point of departure, 
Pueblo; first intended landing, Lackland 
\FB; alternate airport, San Antonio Inter 
ational Airport; cruising altitude, 9,000 ft 
Victor Airway 81 to Lubbock, Tex.; 
Victor 76 to San Angelo; Victor 68 to 
San Antonio; true airspeed at cruising alti 
tude, 150 kt.; estimated time en route, 4 hr 
plus 30 min. with fucl for 5 hr. plus 30 
min.; proposed time of departure, 1735; 
radio equipment VHF transmitter and VHF 
eiver 
ARTC then issued the following clear- 
nce: “ATC CLEARS NECTOR 17314 


1 be determined, all cther 
correctly computed and 
form 


btained 
from the U 
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Here is an integrated COM/NAV system with 
the extra advantage of ARC’s higher perform- 
ance standards. All matched units designed and 
produced by one manufacturer, all units centrally 
controlled from a single compact panel. !t in- 
cludes dual omni, two independent communica- 
tions systems, ADF, marker beacon, glide slope, 


OM/NAV UNITS BY ARC 


All Operated From a Singie Compact Control Panel 


audio controls and cabin speaker amplifier. Ac- 
cessibility . . . greater flexibility for adapting to 
special needs. Many combinations available. De- 
serving of complete confidence, this system will 
expand the utility of your business aircraft. All 
basic COM/NAV units certified to Category A of 
applicable FAA TSOs or CAATC. 


Or Write us for literature 


See your ARC dealer 


ircraft Radio C orporation BoOonrToN, N. J. 


Dependable Airborne Electronic Equipment Since 1928 


OMNI LOC RECEIVERS - COURSE DIRECTORS - 


MARKER BEACON RECEIVERS - 


AUTOMATIC DIRECTION FINDERS - 
1O-CHANNEL ISOLATION AMPLIFIERS - 


INTERPHONE AMPLIFIERS - 


360 CHANNEL VHF TRANSMITTER-RECEIVERS - 


GLIDE SLOPE AND 


CABIN AUDIO AMPLIFIERS - OMNIRANGE SIGNAL 


GENERATORS AND STANDARD COURSE CHECKERS - 900-2100 MC SIGNAL GENERATORS - UHF AND VHF RECEIVERS AND TRANSMITTERS (5 10 360 CHANNELS). 





TO THE LACKLAND AIRPORT MAIN 
rAIN NINE THOUSAND VIA VICTOR 
81 LUBBOCK FLIGHT PLAN ROUTE.” 
This was transmitted to N 17314 from th« 
Pueblo Tower and was acknowledged 
N 17314 was cleared for takeoft and wa 
ff at 1800. Eight minutes later c 
ported to Pueblo as at 9,000 ft At 1812 
it called Pueblo estimating Tobe Omni at 
1813 This was the last radio contact 
i en N 17314 and the Pueblo facilit 
1838 the FAA ATC station at Trin 
1, Colo., received a position report fron 
17314 as over th lobe Omni at 1836 
estimating Dalhart at 1915. The flight 
ported over Dalhart at 1916 at 9,000 ft 
timating Amarillo at 1945 At this time 
the pilot reported encountering light icing 
1 requested hange in altitude to 7,00 
ARTC did not approve this request 
Lubbock 


Mange na 


} 


4 approved by ARTC 
reported passing throug 
ft 
led Lubbock 
ported min. north of th 
VOR ncountering light icing at 
ft Weather and terminal forecast 
for Big Spring, San Angelo, Kelly Field, San 
io, and Austin, Tex., were reauested 
weather was requested for Wichita 
Tex., and Oklahoma Citv, Okla. Thi 
sation was transmitted to the flight 
ck Radio and indicated above 
minimum condition: at several locations 
with best conditions at Wichita Falls and 
Oklahoma City, both within range 
At 2031, N 17314 reported over the 
Lubbock VOR and requested a change to 
the minimum en route altitude (5,100 ft.) 
The Fl Paso ARTC Center. through Lub- 
hock Radio, advised the flight of icing con 
ms at lower altitudes until after San 
clo. However, N 17314 again requested 
ind ARTC cleared it to that 
N 17314 acknowledged and thi 
last radio contact between the 
ind Lubbock Radio 
flight reported over Big Spring at 
it 5,100 ft. estimating San Angelo at 
Then. and again at 2138, the flight 
ked if a higher altitude was desired 
ng im severe icing and using 
vaintain altitude. In answer 
San Angelo and Junction 
mitted to the flight. Both 
with light freezing 
ords indicate that the 
San Angelo at 2158 
5.000 ft.. estimating Jun 
iencing severe icing. The 
n substance, that he did not 
ould make San Antonio owing to 
, f fuel 
2215 the San Antonio ARTC Center 
exas Airways to have its 
Tex., proceed to that 
put runway lights and radio 
acon in operation in the event N 17314 
landed there Kerrville Airport is five miles 
outheast of Kerrville, at an elevation of 
1.590 ft. msl. There are two runways, on¢ 
4.050 ft. in length and the other 
+400 ft. Runway 30 is lighted 
ind approved for instrument approach pro- 
cedures using the radio beacon, an MHW- 
class facility owned and operated by Trans- 


AVIATION WEEK, January 11, 1966 


Texas Airwa This facility is n 
und the ipprove l ipproa h pro 
publi hed by the J ppesen Com 
for the exclusi use of Trans-] 
radio bea nh 
310 k 
ng ot | 
Runway 3 
At 2219, N 17314 advised 
ATC Station of ice one and one 
hick on th rcraft’s landing 
ted 4 000 ft he 
ft. At this tin 
i ha th freezin 
approximat 5,000 ft. over 
lower ng tT rd San Ant 


ng th 


hilits Or 

ecard the pilot 

he aircraft was stalling ind that 

“less than 100°.” At 2250 Junct 

mitted the Kerrville Airport dat 

Kerrvill H” facility DF appr 
lure to N 17314 


‘Low on Gas’ 


in tion was establis! 
b en the San Antonio 
and N 17314 at 2257 

N 17314 advised the San Antoni 


Wa if ") rf inabie to pick 


ville beacon id wa awfull 
MMi mnwhi! 

Kerrvi havit 

the Kerrv 


lights on 


1 
id 


radio bea 
w cather 
given b 
Center 


set 


temperatur 


USAT 
tation It 


Austin, Tex. At 2313, ATRE\ 


' 
ing an approa ind tha 


ported N 17314 as over Kerrvill 


t th 


reported intermittent stalling At 


N 17314 reqt ted and received 


of the Kerrvill nstrument approa 


edure, relayed through AIREV 547 


Previously, at 2311, persons in th 
of the Kerrville Airport heard an 
®Airspeed i 
*Air Evacu 


lentification EVR, f{ 


peu m poe ae | 


STERILE 


ond bo ot — 


FERTILE 


: Ro K—t—¥— 


Utilizing its dust-free as- 
sembly and testing facilities, 
FRI develops new and 
practical solutions to prob- 
lems in fluid flow control. 
Simplified fluid handling 
systems and components 
for aircraft, missiles and 
nuclear applications are 
now a reality. 


FRI thinks beyond the 
obvious to span a problem 
fully. Every design concept 
. . . each manufacturing 
skill . . . is applied with 
precision and care for the 
cleanliness and close tol- 
erance demanded in exotic 
fuel control and cryogenics. 
This FRI approach could 
supply the answer to your 
fluid handling problem. 
Write us about it. 


en Flight Refueling, Inc. 


Friendship International! Airport « Baltimore 3, Md. 


REPRESENTATIVES 
West Coast: William E. Davis. Bex 642, Inglewood, California 
Denver: Price Engineering Sates Assec., Box 421, Littleton, Coto. 
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Sensational 
New 
1960 Piper 








) . » 
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THE ONE AIRPLANE IN THE SINGLE-ENGINE 


.»sPLUS ROOM AND COMFORT... 


A going piece of machinery! That's the beautiful new 

1960 Piper Comanche. But that’s not all. Fast and nimble 

as the Comanche is... with its laminar flow wing and single-piece jet-type stabilator 
... it’s also the roomiest, most comfortable, most usable 

high performance single-engine business airplane on the market today. 
Roomiest? Most comfortable? No question. Put four big people 

in the Comanche and see how there’s much more room all around for everyone. 
Most usable? No question. The Comanche has a much larger 

weight allowance for the equipment so necessary for modern 

1960 business flying. Fully equipped for IFR, 

the Comanche, 180 or 250 horsepower, carries four passengers 

and standard fuel load with allowance left over. 

Surprising? Not at all. The Comanche was designed completely new 

from scratch for this modern era of business flying. 

It is the only all-new, all-metal, single-engine business plane 

to go on the market in more than 10 years. 

Little wonder it is the only one that meets today’s all-around 

standards for comfort, equipment and performance. 

And, as usual, Piper offers a better airplane for less money. 


NEW CABIN BEAUTY! 


You'll exclaim at the beautiful new styling of the 1960 
Comanche interior. There's new comfort, too, with new three- 
position reclining front seats, optional headrests. And new 
quiet flight adds more restfulness to Comanche travel. 


NEW CABIN AIR SYSTEM 


Provides 10 cool air inlets, 8 warm air outlets including side 
window defrosters! 


WORLD’S MOST EFFICIENT, FASTEST SELLING, LO\ 











IELD DESIGNED WITH HIGH PERFORMANCE 
>DLUS ADEQUATE WEIGHT ALLOWANCE 


ONLY PIPER OFFERS A CHOICE OF POWER PLANTS 
Want top economy or top performance? You have your choice 
in two fine Comanches. The 180 hp model gives you an honest 
160 mph cruise, amazingly low operating cost. For maximum 
performance, make yours the 250 hp Comanche, holder of 
world’s distance record of 7,668 miles non-stop. Over three- 
mile-a-minute cruise. Both Comanches have superb Lycoming 
power, recognized as the finest for business aircraft. 


ENJOY AUTOMATIC FLIGHT 
90° of Comanche purchasers enjoy effortless flight thanks to 
Piper AutoControl, standard equipment on the AutoFlite 
model of the Comanche. Make automatic turns, or fly any 
course desired to the exact degree with amazing Heading Lock! 


See the beautiful new 1960 Comanche 
at your Piper deoler’s—or write for 
brand new brochure, Dept. I-w. 


ATTRACTIVE LEASE 
AND FINANCE PLANS AVAILABLE 


PIPE AIRCRAFT CORPORATION 


LOCK HAVEN, PENNSYLVANIA 


ING BUSINESS AIRCRAFT 





and ready...checked out by ZZE system 


Soon American seamen aboard swift, nuclear-powered subma- 3 
rines will patrol “Awake In The Deep”...armed with the U.S. 
Navy's devastating POLARIS fleet ballistic missile. Besides 
alertness there will be readiness, guaranteed by automatic pro- 
duction checkout units designed and built by Packard Bell 
Electronics for the Missiles and Space Division of Lockheed 
Aircraft Corporation. The factory checkout system for POLARIS 
consists of a central contfol station and remote test consoles for 
Receiving Inspection, Package, Flight Control and Systems 
checkout. All units are self-powered, self-checked, modular de- 
signed, fully automatic and solid-state. All can be adapted for 
use with any missile, aircraft or other weapon system. 





“Engineering Beyond the Expected” 


Prackard bell Ruclionaien 


TECHNICAL PRODUCTS DIVISION 
12333 W. OLYMPIC BLVD. « LOS ANGELES 64, CALIFORNIA e¢ BRadshaw 2-6141 





overhead At 2319 lights of an aircraft 
were seen south-southeast of the airport and 
then seen to pass “e a — a a 
northwest heading. At , AIREV 59 
reported that N 17314 oe ' missed Ho first 
ipproach to Kerrville and would make a 
Three minutes later lights 
gain seen south-southeast 
of the airport AIREV 54759 at 233 
reported that N 17314 was on a second 
ipproach to Kerrville and then relayed 
the Kerrville 2245 weather observation to 
N 17314. At 2339, AIREV 54759 reported 
being unable to maintain radio contact with 
N 17314 ‘ 

At 2347, a person living near the Kerrville 
Airport called the San Antonio Air Trafhx 
Control Tower and reported that at ap 
proximately 2337 an aircraft passed over hi 
house and that he then heard an explosion 
He gave his lo This information was 
relayed to Ke Airport Ambulances 
ind fire equipment proceeded to the acci 
dent scene, extinguished the fire and took 

to hospitals in the Kerrville are: 
in clevation of 1, 
hilly, wooded terrain 
ring 123 deg. T. from the 
und 4.4 stat. mi. bearing 
Kerrville 


ximate ica 


second attempt 
of an aircraft were 


ithon 


rrville 


1 

is at 535 
t oderately 
6.5 stat 
Kerrvill 
118 deg from the 
It is m th appr 
procedure turn from an outbound heading 
11 inbound heading would normally be 


1 DF approach to Kerr- 


radio be won 


whe rc a 


Cockpit Demolished 


At impact the 
mtact with tres 


Hitt, and one 


cockpit was demolished 
Capt. Epps, Reserve 
passenger received mul 
njuries, which in all probability 
were instantly fatal. The third pilot, W. H 
Wiittliff, in th yin, was seriously 
pinned in the wreckage 
one of the 
passengers were injured in 
They and the third pilot, 
quickly got out and 
fire broke 
ss not on pilot duty 
ville flight. Shorth 
to sk in the cabin 
ot to ind as 
ind 
testi 
Portions of 


SCOVCTe 


injured 
ind momentaril 


pas ngcrs 


istan 
out 


ep 
surVIVC 
C1 wer pilots, 
ground witnesses, his 


enligh te 


ning 
quoted 
until I heard the 
which was 
min the accident 
ndication that we had an 
The Captain explained 
that we had been picking up ic for about 
to that. The revving of 
was for the purpose 
propellers. When 
holding an 
with 


: 
not awaken 


sound of the ngines revving 
ipproximately 45 pefore 


This « 


7 as mv first 


unusual problems 


in hour pr vious 
the engines at this time 
of flicking i off the 
we first we r' we were 
approximat of 120 kt 
power 29 j 2,050 rpm 
“In a fer 


cruise 
hort minutes the yee 
lipped from 120 kt. to 115, to 110 and 
finally 100 at which time as nearly as I can 
recall the pilot added power to 35 in. and 
2,250 rpm. which brought the airspeed up 
to around 115 to 120 kt. The icer boots 
were engaged and ice on the leading edge 
of the wings off which further in- 
reased the We were somewhere 
between Big and Junction at this 
time. 


came 
1irspeed 


Springs 
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“At this time the Captain knew that 


fucl supply was getting to be criti 
getting in to San Antonio. The i 
extra drag had used more fuel; hi 
for weather reports from several of th 
while I wa 
conversation, I 


ports closest to us and, 
hearing snatches of the 
ered more of the area was reporting fr 
rain and low visibility; San Antonio w 
first station that had an on course th 
reporting freezing temperatu 
he decided to continue on to San A 
ind look emergency airport 
route. The only emergency airport a 
seemed to be Kerrville which was 
short of our destination. By th 
ol of he 
Airport the pilot had tuned i 
it Kerrville 
properly and at 
sion to attempt to land at Kerrvill 
than continue on to San Antonio 
fuel supply was getting real critical 
time At this point we were fl 
1,000 ft. presumably to have 
to that altitude: we were allowed 
fect less than 4,000 ft. in that 
which would approximateh 
ft. above the terrain. We went to th 
it that altitude and then took ar 
heading for a normal descent an 
ompleted the procedure turn, return 
the » 
lescending 
anyone in 
though we 


ibove 


for 


mi 
we were a few minutes 


ind found we were rece 


this point made th 


be en 


put us 


oO 
“eo 
} ay 
ind from there t 


nu nusly I 


1 
( pit 
»CKpI 


h mmMNCcT 
don’t 
saw th 


conti 
the 
must have been close 
covering front windshield entir 
the only visibility was from the sid 
which the pile t was 
look out from; although unable to 
lirpor had at this time contact 
tions ould see the ground. I ren 
passing over a highw ay and car light 
visible below Fuel supply by th 
was so low that the gages could } 
garded as reliable 

“The pilot decided to 
attempt at an app 
follow recommend 
maintained h nt 
rather than climb back 
Somewhere during the second apr 
ittempt the pilot made his dé 
the plane in for a wheels up belly la 
rather than risk the possibility of th 
running out during blind condition 
overcast, th ntry of which 
necessary if we were to go through a 
approach procedure When he had 
that de I went to the 
the keep their seat belts t 
first 


the 


able to open and 
t. we 


ind 


make a 
but rath 
approa h 
with th 


into th 


mn ¢ 


Ion th 


rear 
passengers t 
and at th 
gency to put their 
ned forward 

searching for a 


sign of am 
the if 
pilot wa 
d wn \ 
sputtered 
seconds lat 
forced landing I 
the floor facing tl 
bulkhead at the rear of 


fastened 
heads in 
und the 


to set 


retur 
spot 
of the engines 


A few 


this point onc 
was out of fuel 
were making 
taken a on 
iust behind the 
yilot 

“When the plane finally stopped 
I was on my back and pinned und 
assortment of debris.’ 


our 


seat 


Passengers confirm ice accretion on v 


surfaces and cabin windows but were 
erally unaware of operational matters 
commander of the military aircraft v 
served as a relay station stated: 

“After contact was established with 


} 





For your immediate use 
the 6 most vital assets 
to insure your IFREE! 
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these 


can be self-developed to 

degree you may never have thought 
possible—easily, and without long years 
f study. You can help yourself acquire 
them with this specially selected Library 
of practical executive techniques 


Helps you develop these 6 
success quolities 


+ Handling People @ Managing 
Yourself @ Speaking Forcefully 

@ Writing Clearly @ Work. 

ing Efficiently @ Think- 
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® 6 vols., 1633 pp., $22.50 
Payable on easy terms 


Library 
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Managing Your- 
self by Wright 
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nique of Get 
ting Things Done 
by the Loirds 
How to Develop 
Your Thinking You'l! find here the best thinking 
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Stillman Permadized Seals are further examples of the research capabilities and 
intricate craftsmanship which has made Stillman Rubber Company a leader in 
the field of sealing. Most of today’s complex aircraft and missiles depend on 
Stillman Seals to give them the reliability so necessary in 

accomplishing the difficult missions of exploring space and 

maintaining peace throughout the world. Advanced 

research and development keeps Stillman in the forefront 

of specialization in sealing requirements. 


STILLMAN RUBBER COMPANY 
CULVER CITY, CALIF. / CLEVELAND, OHIO / ENGLEWOOD, N. J. 


S\  AIRCRAFT 
€x> TUBING 
a CARBON « ALLOY « STAINLESS 


Tailored to your needs—emergency 
and small quantity requirements 
from warehouse stocks— production 
and special requirements from our 
own mill at Adrian, Mich. 


Serving the Aircraft industry for 38 years! 








distressed aircraft he reported that he had 
‘six feet of ice on the aircraft and was 
stalling out every two minutes.” We re- 
layed the beacon frequency and the descrip- 
tion of the letdown at Kerrville to the 
distressed aircraft. After making an approach 
we were told by the distressed siecrate that 
he would try again. San Antonio Center 
called and said he had been seen from the 
ground at Kerrville directly over the airport. 
We relayed this to the distressed aircraft— 
he reported that the windshield of his air- 
craft was iced over and they could not sce 
out. Several more calls were made to the 
uircraft with no response then an answer 
that “We're busy now Air Evac.’—Then 
silence.” 
The “six feet of ice .” an obvious 
exaggeration, was probably for emphasis. 
A review of weather conditions shows 
that temperatures over northern Texas were 
below freezing at all levels with a pro- 
nounced temperature inversion At 1800 
on Feb. 1, this inversion at Amarillo was 
ipproximat ly 7,000 ft. Below this altitude 
can temperature was about I10F 
between 7,000 and 10,000 ft. the 
mperature jumped to a valu of 
A similar inversion existed at 
t this time. Between 1,000 
temperature at San An 
freezing p if whereas 
temperature xi ted in the 
0 to 10.000 ft 
onditions the most adverse 
vould have followed the 
ion from 5,000 ft. near 
to the | 


low 10 ver ex 


mm di- 


<as 
mm the Weat 


was by field interph 


ind 1650. It consisted of a reading 


; ‘ 13 


1) hourly weather repor yr 
tions along the route to San Antonio, the 
terminal forecast for San Antonio, pertinent 

n the areca forecast ued by 
Worth, and New Orleans, 
idvisory issued by Albuquerque 

‘ oncluded with the Winds 

ialvses for Pueblo, Amarillo, Abilene, 
San Antonio. All of the weather data 
red in this briefing clearly indicated 

low ceilings, restricted visibili 
freezing precipitation ind icmg 
xisting along the route. Weather 
ast Offices at Denver, Albu 
Fort Worth ‘aso, and San 
ered th ms 3 
exhaustively 
ists, and ¢ 
had been i 
forecast office 
of first contact 
uircraft was heading 
eft-wing low by about 


, 


ending at approximately a 
Th figures are readily reconciled with 
Copilot Wittliff's statement and point to 
aircraft being about halfway through a 

I lownwind to approach and de- 


uircraft slid dlong the ground, 

rous parts, including both engines, 

torn free before the aircraft came 

rest on a heading of about 44 deg. truc 
er sliding 208 ft 

There was about a 40-min. lapse between 
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EXCELLENCE 
IN ELECTRONICS 


Problem: HY DROSPACE 


Hydrospace — concept of space in ocean, motion through an opaque 
medium — offers a complex of challenge unique in engineering. To 
solve this tri-dimensional riddle, Raytheon’s Submarine Signal 
offers an equally unique concept ndustry’s first ASW CENTER. 


Now under construction, the Center will be a single activity 
devoted to research, developn ind production of detection, 
navigation, communications and fire control equipments. 


Prime programs concern pro | anti-submarine warfare, ad- 
vanced systems studies, oceanography. Product vehicles are: 
submarines; surface and hydrof ships; air and underwater 
drones; missiles; helicopters. Pressure, opacity, dense packaging 
necessitate the highest level of technology. 


For information on select. st: ypenings in several technical 
specialties, write: Mr. Donald H. Sweet, Executive & Engineering 
Placement, Raytheon Company, 624 E Worcester Road, Fram- 
ingham, Massachusetts (subur! Boston). 


SUBMARINE SIGNAL 


GOVERNMENT EQUIPMENT DIVISION 


SUBMARINE AIRBORNE HEAVY SANTA 
, SIGNAL ELECTRONIC MANAGEMENT ELECTRONIC BARBARA 




















21 
ANNUAL 
INVENTORY 
OF 
AEROSPACE 


POWER 


PUBLISHING DATE: MARCH 7, 1960 


SPACE RESERVATIONS CLOSE 
February 15, 1960 





A REVIEW AND PREVIEW 
OF WORLD-WIDE AVIATION 
MISSILE AND SPACE DEVELOPMENTS 


Space Probes... Satellites... 1CBM’s...Man-in-Space... 
Multi-Million Pound Thrust Engines .,. Nuclear Powered 
Aircraft . .. Supersonic Transports ... Aerial Jeeps ... 

. are some of the dramatic breakthroughs in aviation, 
id space progress which have captured the 
imagination and thinking of scientific, military, govern- 
ment and industry planners. 


missile 


In the world’s most dynamic industry, interpreting these 
tal to our economic welfare. Each event must 
individually and in terms of industry-wide 
| direction. The galloping pace of progress 
possible for even well informed engineering- 
t men to do this job. . , it takes specialists. 


RECOGNIZED AUTHORITY 

For 26 years, key engineering-management men . . . the 
decision makers . have turned to the industry’s top 
technical reporting team and the Inventory of Aerospac 
Power. The Inventory Issue has won unmatched reputa- 
tion and respect as the most authoritative source of infor- 
mation in aviation and its related technologies. It is a 
product of specialists , . . 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 
and brought to focus in special reports on current and 
future progress . . . The Inventory of Aerospace Power 


CONTENTS OF THE INVENTORY ISSUE 

Charts, graphs, tables, specifications will cover in detail, 
budgets ssiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. In- 
cluded is the most complete source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters, 
space vehicles. 


events is V 
be studied 
technolog 
makes it 
managen 


engines and 


ADVERTISERS BENEFITS 
The Inventory Issue is a rare opportunity to place your 
advertisir essage in a Climate of proven editorial im- 


pact. Re nterest generated by past issues and vital 


editorial ¢ 
multiple ex 
ized editor 
tising in al 
included t 


year's issue 


nt assure year ‘round use. Your bonus is 
sure of your advertising message, Sectional- 
format will permit you to position adver- 


ippropriate section. Reader service cards are 
handle reader inquiries. Advertisers in last 
received over 7,000 inquiries in seven months. 


Write, wire or better yet... PHONE your AVIATION 
WEEK District Manager for additional information. 
Regular space rates apply. 


Aviation Week 


including Space Technology 


A McGraw-Hill Publication e 330 West 42nd Street, New York 36, N.Y. 
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U.S A\R FORE: 


CESSNA U-3A... 
FASTER, MORE ECONOMICAL 
MOBILITY FOR TOP LEADERS 


Faster than many larger transports—and much more economical in 
initial cost, operation, and maintenance—Cessna’s U-3A is now used 
extensively by the U.S. Air Force. Its exceptional performance 

and range provide high mobility for top leaders. And its 

easy adaptability as a light cargo carrier é y 

assures efficient, full-time service. rCyY 
Result: The Cessna U-3A makes substantial CSSHM 


savings for the U. S. Air Force. 





crash and arrival of fire apparatus. As a 
consquence a great deal of the physical 
evidence was destroyed by fire, as were all 
records being carried. It was not possible, 
for example, to determine the position of 
wing flaps, nor was it possible to determine 
why the windshield de-icers were not effec 
tive. Wing de-icers apparently were fun 
tioning and testimony of the carrier’s main 
tenance personnel indicates that they should 
have been in good condition. The landing 
gear was up 

Examination of powerplants indicated that 
both were capable of normal operation at 
the time of the accident. Propeller shim 
plate markings indicated blade angles of 
ipproximately 18 deg. at impact for both 
propellers which is a power-off condition 
as the low pitch stops were set at 18 deg 
This also conforms to Copilot Wittliff’s 
statement concerning the captain's intention 
to land wheels up 

General Airways, Inc., is a member of 
the Independent Airlines Assn., Washing 
ton, D. C. This flight was contracted to 
General Airways by the U. S. Department 
of Defense through that association, which 
functions as a bidding agent only. The 
issociation does not govern the scheduling 
of flight operations or the dispatching of 
individual members It does coordinate 
movements with the military and bus com 
panies. All other matters regarding indi 
vidual flight operations are handled by the 
member concemmed. Under terms of the 
vorking arrangement between the Associa 
tion and General Airways, the latter was pai 
a flat 90 cents per mile for all CAM flight 


regardless of load and assumed all en route 


incidental expenses, including the housing 

ind feeding f militar personne] being 
transported 

Investigation lisclosed ther econom 

matters concerning the carrier's operation 

which relate to this accident. Crews ar 

vav from their base at Portland 

tended periods. While away 

ictions not only as captain but 


ct 


vn dispatcher, his ow 


ind the irriers’s fiscal agent 
ymount of ish iH 

clear operational or other 

his home office and did not 

nes of flights culminat 

He is almost entirel 

to the extent of paying 

enses of fuel, maintenance 

ind feeding of passengers (on ¢ AN 

ind all other operating costs. Les 

lays prior to this accident General 

had entered into bankruptcy pro 

edings in the Oregon courts. At the tim 

of the accident the company’s staff and 

operation had been harply curtailed 

Crew salaries are based solev on distan 

flown and are 5 cents per mile for the 

captain, 3-% cents for the reserve captain 

2-4 cents for the copilot The maxi 

mum carnings for these three pilots filving 

1000 hr. per year at an assumed average 

DC-3 speed of 150 kt. would be $7,500 

5.250, and $3,750 annually. In addition 

irricr pays its crews per diem of $9.60 


ANALYSIS 


The Civil Air Regulations establish min 
mum safety tandards In this accident 
multiple breaches of regulations were cn 


1 
+) 


ree pilots had exceeded th 
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untrarmmeled 


i Wl be NSA S 

Out here 
in Kansas there’s still space to breathe. You 
can still drive your car to work in minutes, 
think in a free creative environment on 
dynamic projects undimmed by soot or smog. 


to the best of Mid-American living in Wichita, where 
your family will enjoy superior housing, excellent 
schools and churches, ample cultural and recreational 
facilities, and the bracing, healthful climate of four 
true seasons. 

Here YOU, as a senior engineer 
or scientist, will find assignments to chal- 
lenge your fullest powers of creativeness in 
electrical research, antenna design, config- 
uration design propulsion and guidance 
systems for existing and future air-space 
systems ...with plenty of opportunity for 
advancement. 


2 i , | = CONTACT 
BOEING AIRPLANE COMPANY, WICHITA 1, 
KANSAS, ATTN: MR. MELVIN VOBACH, 
DEPT. AWA, 


relax and think ... in Kansas 


SSOIEMN Le -§ WICHITA 





» » » important part of a unique research environment 
that can multiply your scientific accomplishments 


Wherever you are carrying on scientific investigations, we 
doubt if you can call on advanced facilities and comple- 
mentary scientific skills equal to those available at the 
Research Laboratories. 

Here, leaders in a variety of scientific disciplines provide 
assistance in many areas that relate to your primary field of 
research. In addition, the nation’s largest industrial compu- 
tational facility can take over the routine of solving difficult 
calculations — routine that might otherwise burden you for 
months. 

The Research Laboratories are organized to respect the 
time and abilities of men working in advanced scientific 
areas. If you appreciate an environment where a scientist can 
focus full mental power on scientific accomplishment, we 
would like to hear from you. 





ATTRACTIVE OPENINGS 
in many areas... 
Chemical Kinetics 
Fuel and Combustion Analysis 
Thermodynamic Cycle Analysis 
Space Mechanics 
Electrical Propulsion 
Plasma Physics 
Gaseous Electronics 


Vehicle Trajectory and 
Performance Analysis 


High Temperature Materials 
Direct Conversion 
Surface Chemistry 

Nuclear Engineering 








Please write to Mr. W. D. Walsh, or phone Hartford, Conn., J Ackson 8-4811, Ext. 
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. symbol of 
creative 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 


research 





regulatory limit of flight duty upon arrival 

at Boise. Even at that time a degree of 

pilot fatigue must have set in. Pilot fatigue, 

which may engender a decrease in compe 

tence and diligence, could have been a 

factor in an overweight takeoff from Boise 

I'he time on the ground at Pueblo was 

relatively short and it may reasonably be 

expected ‘that an increased level of pilot 

fatigue prevailed upon departing Pueblo 

lhe reason for the overload upon. departing 

Pueblo may have been an anticipation of 

ulded and unforeseeable flight time because 

of the questionable weather ahead or an 
indifference to regulations 

Econom wild have been a factor in 

departing Pucblo in tne face of a critical 

weather picture rather than remaining over 

night Laving over would have obligated the 

itricr to furnish lodging and two additional 

25 person The total cost of thi 

stimated at about $250 

ptain in getting so 

ituation could be attributabk 

lementary rules of flight 

vith severe economic com 

hight, experien ed with 

1.000 of it in DC-3s 

the weather bricfing 

ilerted him to the 

altitude as he did 

louds with below 

and severe icing con 

hanging of altitude from 

100 ft. carly in the flight be 

ing appears to have been the start 

ible iH wld safely hav gom 

landing in the panhandle section 

it Amarillo) or a diversion to the 

ot W all would have been 

rstandable and safe course of action 

nothing lacking im 

1 of Air Route Trafh 

nt to the grcatest possible length 

wn 1 getting others to help 

rall effort displaved by ground 

1 the military during the latter 


x 


in 
this flight is distinctly praise 


CONCLUSION 


wccident was a considerable length of 

in the making and was fully prevent 

The facts show that operational super 
lemandin ynpliance with regula 

tions was completely lacking and that Capt 
Epps demonstrated disregard for the Civil 
Au egulation The flight went to and 
its point of safe diversion despite 
exemplary efforts by FAA personnel to 
help. This captain pressed on to complete 
after good judgment called 


a nission long ( g 
discontinuing the flight 

The inevitabl onclusion is that eco 
vic factors 1 r than the basic principles 


] 
omimant 


PROBABLE CAUSE 
The Board determines that the probable 
of this accident was the captain's poor 
judgment in ontinuing imto known and 
dangerous icing conditions 
By the Civil Acronautics Board 
James R. Durrer (Chairman) 


ed penalties against 


Apr +, 1959, for vio 
(c) 1, 2 and 3, (duty 
(b) (takeoff weight) 
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SUPPLEMENTAL DATA 


Ihe Civil Aeronautics Board wa 
of the accident approximately tw 
after its occurrence An investigatio 
immediately initiated in accordance 


provisions of Section 701 (a 2 


Federal Aviation Act of 1958 Depo 


were taken at Portland, Ore., on M 
1959, and at Pueblo, Colo., on Mar 
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seneral Airwa Inc., an Orego 
ion The compan sw a suppl ment 
iricr and wa ied interim auth 
such by the Civil Aeronaut Be 
Jan 16, 195¢ It was ubsequenth 
i five-year temporar ertincat 
rence and necessity which became 
Mar. 30, 1959. The company als 
carricr operating rtincate issue 
] \cronauti Admunistrati 
luntaril render 
FCTICY 
mnpany 
eight transpor 
ident, own 
ind one IX 
#t. Woodrow Orien I pp 
rrently effective airman 
an airline transport rating 
for DC-3s and DC-4s. His 
examination (first class va 
were his last equipment and in 
heck Capt. Epps had flown a 
9 hr of which 9,373 hr. ha 
i DC-3 ind had been employ 
General Airway In since April 
Reserve Capt. Harvey Hitt, age 3 
rrently effective airman certificat 


rline transport and DC-3 ratings. H 


_ 


ical examination (first class) wa 
( his last equipment and instr 
k Mr. Hitt had flown a to 
3,872 hr., of which 3,100 had been ir 
He had ccn employed by 
irwavs, In nce August, 1954 
Copilot Wilbur Wittliff, age 42 


. : ry ™ +) 
irrent airman certincate with 


iment ratings. His last 


nta 


xamination (first cla vas 


} } 


his last equipment and instrument 
Mr. Witthf® had flown a total of 
yf which 1,062 has been in DC-3 
been employed by General Airway 
ince October, 1957 

Douglas DC-3 N 17314 wa 
operated by General Airways, 
certificated to operate under 

rd 


category in accordance with a 


pared by American Airmotive, In 
was approved for General Airwa 
the CAA. The aircraft had a total 
of 49,051 hr last major inspect 
been 6,215 operational hours prior 
accident. Its last line maintenance 
42 operational hours prior to the 
The engines were Pratt & Whitney 
R-1830-92, serial Nos. BP431523 


437769 for left and right. The total 


on these engines are not readily determi 


although the left had 37 operational 
since overhaul and the right had | 
Propellers were Hamilton Standard 
123E50-505, serial Nos. P 10099 ar 
985 for left and right. Both had 1 


of operation since overhaul 





TECHNICAL 
WRITERS 


If word-smithing is your 
business, and space is 
your interest, Convair- 
Astronautics has an imme- 
diate position for you. 
Assignments involve the 
creation of maintenance, 
operation and inspection 
manuals for the top pri- 
ority Atias ICBM weapon 
system. 

Requirements: two years 
of college engineering, 
technical writing experi- 
ence, pilus an eye for the 
incisive word. 

Write now to T. W. Wills, 
Engineering Personnel Ad- 
ministrator, Dept. 130-90 


CONVAIR 
ASTRONAUTICS 
Convair Division of 
GENERAL 
DYNAMICS 


5637 Kearny Villa Rood, 
San Diego, California 





ENGINEERING MANPOWER 


RCA's Moorestown Missile & Surface Radar Division: 


A STUDY IN ENGINEERING GROWTH 


In recent years, the growth in engineering manpower of 
RCA’s Moorestown Missile and Surface Radar Division has 
been matched only by the growth in complexity and impo 
tance of its engineering projects. To aid in this continuous 
growth, a number of senior engineers and scientists are 
needed with experience in systems optimization and analysis, 
weapon system project management, or electronic develop 


ment and design. 
To secure further information, please send résumé to: 


Mr. W. J. Henry Si 
RCA, Dept. V-4-11 CEE 


Moorestown, New Jersey Cre 
(20 minutes from Philadelphia) 


RADIO CORPORATION of AMERICA 


MISSILE & SURFACE RADAR DIVISION 





WHO'S WHERE 


Continued from page 





Honors and Elections 
Paul E. Allen, manager 


| istomer service fe I 
beet ected nation hairman 
pa Industri I Quality 
ntrol Committee for 19¢ 
Dr. Elmer O. Bergman, a member of the 
n taff of National Engineering Science 
lected chairman of t¢ Spe 
» Nuclear Power of th 
of Mechanical Engineers, 


Changes 


Charles W. Oliver, flight test technical 
Air For Flight Test Center 
Edwards AFB, Calif., and Francis Harrie 
Richardson, + nical 
Joseph E. Trankla, assis 
wer, Anadit I South | 
Ronald 8S. Greenslade, manager 
Department, Tacti Weapon Sys 
Operations, Acronutroni divi 
Motor Cx. N Vpor Calif 
John C. Christian, manager of mar 
ig f Spa Technology perations 
f Aeronutroni 
Dr. James H. Fisher, head of a newly 
rmed Advanced Technical Planning Group 
Optical Systems, In Pasadena 
L. Scharff, general manager, Magneti 
earch Corp., Hawthorne, Calif. Walter 
Allen eds Mr. Scharff as production 
manager 
Bernhard A. Hohmann, project engineer 
Atlas/Mercury Program, Space Technology 
on In Los Angel val 
Llovd T. DeVore, dir 
Laborator Dir 
Corp., Los Ang 
} if } i 


ct 7 


director 


} inn j 1 ¢] ? ving 
ippointments: Richard R. Waer, 
fiat Nii ] 1 } Si } 

li. ‘ 


Leonard Rennenkampf, 
C ‘ Lahorator 
Victor |. Grubenhoff, 


‘ j , 1 


C] wind. ©} 
Nicholas F. Pedersen 
progran 
f \ ker In 
Thomas H. Mullen, d 
it US! Technical 
| ich, Fla d On t 
Vernon L. Haag, dir t 
| tro I Corp h Hackensack 
Vinton D. Carver, a nt general man 
Litton Industries Ele ron | 1) 
San Carl Calif. A John S. Mc 
Cullough, assistant to the general manager 
Beverly D. Kumpfer has been named gen 
" mager of the Division's Salt Lake 
t Utah plant 
Bache, manager of program evalua 
] | h d group for 
f VTOL aircraft 
! I i , rment Opera 
tions D ion, \ertol Aircraft ¢ rp., Mor 
ton, Pa Also: Sylvester McClain and 
Ralph Warren, military relations adminis 
trator 


} 
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ENGINEERS 
and SCIENTISTS \ 
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MARS 


SATURN 


man’s first flight into the space 
environment are being designed and developed at REPUBLIC AVIATION 


One day in the not too distant future man will be pro- 
jected into orbit and will return to earth safely. Monumental 
as this exploit will be, the inevitable question will then arise: 
“What next?” 


It is the “what next” that is being answered today at 
Republic Aviation where research and development is focused 
on the future. A short orbital flight or a brief landing on the 

needs Space 
must be further explored and its secrets more fully understood 
so that some day man can freely traverse its vast distances 


moon will never satisfy man’s curiosity or hi 


Republic Aviation is proud of the part it is playing to 
make 1aan’s greatest adventure successful. Here every aspect 
of the space technology is under active investigation. A few of 
the challenging programs now underway include: 

e Unique guidance systems for manned space vehicles 
e Plasma and nuclear propulsion systems 
e Space vehicle materials and processing techniques 
e Control systems that remain efficient at 
temperatures in excess of 1500°F 
e Studies in low-pressure pliant growth for 
lunar base application 
e Hyper-accurate space vehicle trajectory studies 


All of these programs — and many others 


stantially augmented with a view toward the early occupancy 
of Republic’s new $14 million Research and Development Center. 


Send resume in confidence to: 


yineers or scientists with superior skills and a 
esearch so that man may pioneer in space 
about positions in these important areas: 


ELECTRONICS 


Inertial G : & Navigation / Digital Computer Development / Systems 
Engineering mation Theory / Telemetry-SSB Technique / Doppler 
Radar neasures Radome & Antenna Design / Microwave 
Circuitry Receiver & Transmitter Design / Airborne 
Navigat Jamming & Anti-Jamming Miniaturization- 
nging Systems Propagation Studies Ground 
frared & Ultra-violet Techniques 


Transist 
Support £ 


THERMO 


Theoret 


RODYNAMICS 


Hyper-Velocity Studies / Astronautics Precision 
& Missile Performance / Air Load and Aeroelasticity 
Flutter & Vibration / Vehicle Dynamics & System 


f je Atmosphere Physics / Re-entry Heat Transfer / 
Hydromagne 


PLASMA PROPULSION 


Plasma P! 


ss Electronics / Hypersonics and Shock Phenom- 
ena Hy 


Physical Chemistry / Combustion and Detonation 


Instrument High Power Pulse Electronics 


NUCLEAR PROPULSION & RADIATION PHENOMENA 


Nuclear We ffects Radiation Environment in Space / Nuclear 


Power & F Applications / Nuclear Radiation Laboratories 


Mr. Ge lickman 


Engineering Employment Manager, I 


IZEPUsesasam AVIATWaNn 


Farmingdale, Long Island, New York 





EMPLOYMENT OPPORTUNITIES 








HUNTSVILLE OPERATIONS 


education; 


PERSONNEL System ; 


Please call or write to: 
MR. R. E. BRENNAN System ; 


Missile Division 


Huntsville, Alabama 


FE 6-$531, Ext. 271 
MR. W. H. JOHNSON 


Missile Division 
Tern at Annex 


Los Angeles 54 alifornia 


RA 3-2581. Ext. 485 for advancement. 





HRYSLER MISSILE DIVISION 


NEEDS We would like to discuss with you our openings for Super- 


visors and Sr. Missile Maintenance Engineers if you: 


FIELD @ have flight line maintenance experience or equiv- 


alent, in electronic, electro mechanic, and /or 


ENGINEERING hydropneumatic systems in addition to formal 
MANAGEMENT would like to learn a complete Pallistic Missile 


are interested in insuring the maintenance, re- 
pair, modification, installation and operation 
of the long term Integrated Jupiter Weapon 


a would want a permanent assignment in Hunts- 

Box 857, Dept. T. M ville, Alabama. 

Supervisors are required to have a minimum of two years’ 
Supervisory experience in Engineering projects. 

Chrysler Corporation Candidates selected for these Management positions will be 
reimbursed for relocation expenses and will enjoy excellent 


Box 2798, Dept. T. M starting salaries, professional challenge, and equal opportunity 

















s Analysts 


ehicles 


Flight System 


Senior and supervisory positions ore available for chemists, physical 
chemists, physicists, mothematicions; mechanical, ceronauticol and 
chemical engineers in on analytical group established to explore 
fuel chemistry and thermodynamics, engine cycle analysis and prelimi- 
nary design, and preliminary design and performance of complete 
flight systems. Preferred background and experience would be in: 


@ AERODYNAMIC HEATING 
STRUCTURAL DESIGN 
COMPUTER PROGRAMMING 
PROPULSION AERO-THERMODYNAMICS 


Located in suburban Richmond, the company offers completely modern 
facilities, attractive working conditions and opportunity for individual 
responsibility Living is pleasant in Richmond and the company 


maintains competitive salories with liberal benefit programs. 
SEND RESUME TO: PERSONNEL MANAGER 


EXPERIMENT INCORPORATED 
A SUBSIDIARY OF TEXACO INC, 
RICHMOND 2, VIRGINIA 








POSITIONS VACANT 
— > class radioman for first class shop 
iper } or for Coast lo 
rt need« 
lic and 
euper 
“0 experience Salary * open n the 
$500.00 monthly range with a large incentive 
bonus, twio weeks vacation, hospitalization 
et« All inquiries will he treated confiden- 
tially, and will be anawered. Write attentior 
of Mr. Jack Groves, Cummings & Groves 
Aviation, Inc Hangar 8, Houston Interna- 
tional Airport. Houston 17, Texas 
Aircraft & Powerplant Licensed Mechanics: 
Requirements four years or more experience 
Aero Industries, Box T. Sandston, Virginia 
Aircraft adie Technician: Requirements 
three years experience or more on communi- 
cations and navigation on commercial Air- 
raft Aero Industries, Box T, Sandston, 
Virginia 


POSITIONS WANTED 


Highly qualified 4d capable ATR. 8000 hrs. 
,400 IFR, all twir Ix ( i6. DC.-4 
and othe ails . ) at. Resume or 
request. PW-32 iation Week 
ATR pilot: over 11,000 hrs. in multi-engine 
de ‘ porate r othe flying positior 
Resume on request. PW 11, A ation Week 
SMEL, Rotorcraft, instrument, commercial, 
000 h y military aimir trative 
Desire helicopter pilot 


PW-3412 Aviati« W eek 


Pilot, 29, college, over 5.000 hrs. 4-eng; 
twin seaplane et 1e! pte tating 
ATR-MEI MES: SEL; Rotorcft. PW 116 
Aviation Week 
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nalytical 
Engineers: 


Are your skills being used 


in truly advanced work? 


Are you satisfied with the way your native 
abilities, training and experience are 

being utilized? Is the scope broad enough for 
you? Must you constantly tread the same 
territory, or can you plunge into the woods to 
pit your skills against new challenges? 


If you are not interested in exploring new 
technological terrain, you will not be interested 
in System Development Corporation. For 

r work is concerned with the development of 

tremely large control systems in which 

e relationships of men and machines pose 
ntirely new problems for analytical engineers 


t the present time we have key openings for 
gineers with proved analytical ability in the 
of communications, computers and 
ciated equipment, simulation, information 
weapons system analysis. Please 
| your inquiry to Mr. E. A. Shaw, SDC, 2404 
ywrado Avenue, Santa Monica, California 


4 Mathematical Model of an Air Defense 
Operation and a Method of Evaluation,” a paper 
by SDC’'s staff, is available upon request. Please 
address inquiries to Mr. E. A. Shaw at SDC 


SYSTEM DEVELOPMENT 
CORPORATION 


Santa Monica, California « Lodi, New Jersey 


145 





EMPLOYMENT OPPORTUNITIES 
ENGINEERS 


New Multi-Million Dollar Engineering | MUL Leal 
Research and Manufacturing Facility ENGINEERS 


NOR OEN gy pe 


HAMILTON 
STANDARD 


Division of 


UNITED 
Now Under Construction in AIRCRAFT 


NORWALY CONNECTICUT 
JL, | WUUUU 
Immediate openings in: 
Next fall the Norden Division of United Aircraft Corporation will consolidat 
in its new 350,000 sq. ft Norwalk home the operations it is now Carrying on in ® DESIGN 
slants and laboratories in White Plains, New York and Stamford and Milford 
e TEST 
e ANALYSIS 
e STRESS ANALYSIS 
e 
oe 











Connecticut. The Ketay Department, however, a prominent leader in the field 
of rotating components continue operauons at its modern facilities in 


Commack, Long Island 


An Unmatched Combination of Professional 


METALLURGY 
MEASUREMENT 


and Living Advantages 


The ultra-modern new building on a spacious 80-acre site will contain the most 
up-to-date laboratory equipment. Norden’s expanding programs offer a wide 
choice of assignments in advanced electronics areas. Typical projects include 
AN/ASB-7 Boms-Nav SysteM «+ 3-DiIMENSIONAL TERRAIN PRESENTATION FOR 
Low-FLYING AIRCRAFT « METEOROLOGICAL RADAR « AUTOMATIC TRACKING TV 
NAVIGATION SYSTEMS « SPACE INSTRUMENTATION SYSTEMS Products: engine controls; missil 
On the personal side are such advantages as living in picturesque New England, auxiliary a units; hydraulic 
systems; flight control systems 


[HEODOLITES « INERTIAL 


where both traditional and modern homes are available, though only 41 miles 

6 electronic power supply units; 
from New York City. And Norwalk may be said to have “more than its share” rocket and missile check-out 
boasting the largest community art center in the East and equipment 

A fast-moving product diversi 
fication program has created 
many excellent openings for am- 
bitious engineers. These new 
White Plains, New York and Stamford, Connecticut es ae Se ee 
aircraft, rocket and missile equip 

ment, offer positions with genuine 
advancement prospects. And con 
Communications Equipment & Components sider the advantages of family 
Infrared Equipment Microwave Equipment living in beautiful Connecticut 
Data Processing Equipment Aircraft Instrumentation professional assignments that will 
Television Systems Anti-Submarine Warfare msop you om the crest of your 


of cultural activities 
its own symphony orchestra. Outdoor recreation also abounds, with golf courses, 


beaches on Long Island Sound and excellent boat basins. 


n 


Openings now at all levels in two locations - 


Fire Control Systems Inertial Guidance Systems 
Radar Systems Navigational Systems 


specialty an opportunity for 
Send resume to: company-paid postgraduate 
; - study a generous relocation 

Technical Employment Manager allowance. MAIL YOUR RESUME 
z TODAY TO 


EN NORDEN LABORATORIES Mr. Richard Fuller, Dept. 30 


NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION HAMILTON STANDARD 
A Division of UNITED AIRCRAFT CORP 


12] Westmoreland Avenue —White Plains, New York 
Bradley Field Rd., Windsor Locks, Cons 
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EMPLOYMENT OPPORTUNITIES 





professional 
opportunities at 


Honeywell Aero 


APPLIED 
RESEARCH 


This department must expand 
100% in the next three years to ex 
plore many new areas and provide 
direction for the fast growing 
Acronautical division. Opportuni 
ties for engineers and scientists 
exist in these areas of current in 
vestigation: computer systems, op 
tics, inertial sensors, human fac 
tors, systems analysis, instrumenta 
tion and automatic controls. A few 
of the specific requirements are: 


INSTRUMENTATION ENGINEERS: 
engineering physicists to investi 
gate new instrumentation concepts 
conduct experiments and make 
comparative evaluations of instru 
mentation feasibility. 


SYSTEMS ANALYST: 
capable of conducting research 
studies involving new techniques 
of space navigation and guidance 


ASTRO PHYSICIST: 
for analysis of physical phenomena 
in space flight, including energy 
absorption and conversion studies 


DIGITAL EQUIPMENT ENGINEER: 
for research in digital logic or cir 
cumry for application in naviga 
tion and guidance systems 


ELECTRON DEVICE PHYSICIST: 

capable of independent research in 
molecular physics connected with 
generation of radiation and/or 
plasma devices 


PROGRAMMER ANALYST: 
mathematician with experience in 
the use of medium and large scale 
digital computers for analysis of 
scientific problems 


HUMAN FACTORS ENGINEER: 
capable of analysis and direction 
of experiments in human motor 
skills, and application to man 
machine systems involving auto 
matic control techniques. 


If you desire to investigate any of 
the abowe professional opportuni 
ties at the Aeronautical Division, 
please write in confidence to Hugo 
Schuck, Director of Aero Research, 
Dept. 284. 


Honeywell 


AERONAUTICAL DIVISION 


2600 Ridgway Road, 
Minneapolis 13, Minnesota 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to H.K, 
Eckstrom, Honeywell, Minneapolis 8, Minn. 











SYSTEMS 
ENGINEERING 


and 


SYSTEMS 
MANAGEMENT 


The strategic battlefield and support requirements of the modern 
ARMY for mobility nmmunications, and dispersion require the 
broadest and most sophisticated engineering solutions. The General 
Electric Company, through its SPECIAL PROGRAMS SECTION, is 


now staffing to meet t ritical need 


Within SPS, a technical team has been created to focus all of 
General Electric's varied technical capabilities on the solution of 
the Army's requirements. its small numbers afford maximum free- 
dom and informality and permit an unequalled flexibility in respond- 
ing to the Army's needs with advanced systems concepts and 
systems management proaches 


In staffing our tect positions we have chosen men of the 
highest ability and achievement; men who have broad experience 
in various facets of their technical fields. Each of them sees his 
discipline as an elementa! part of the whole system and conversely, 
recognizes that the t sophisticated system is but an integration 
of complex technologie Many hold advanced degrees (although 
this is not a prerequisite). Most are thoroughly familiar with the new 
Army's requirement Zain, not essential). Ali thrive on the chal 
lenge of building a vital new group and the unlimited opportunities 
which it presents 


A limited number of these opportunities still exist — all at the 
senior level. Included are positions in MISSILE ENGINEERING, 
WEAPONS SYSTEMS ENGINEERING, COMMUNICATIONS, MICRO- 
WAVE & RADAR, NAVIGATION & GUIDANCE, PASSIVE DETECTION, 
DATA LINKS, NUCLEAR WEAPONS EFFECTS, AEROBALLISTICS 
and SYSTEMS ANALYSIS 


Confidential interviews will be arranged very shortly for qualified 

candidates with our Manager of Engineering or our Manager of 

Electronics Engineering terested individuals should direct their 
response to 

Dr. W. Raithel, Manager—Engineering 

Special Programs Section, Dept. 314 

GENERAL ELECTRIC COMPANY 

S. 12th Street * Philadelphia 7, Pa. 


*The Special Programs Section moves in February 1960 to a 


completely new facility on the Main Line— Philadelphia's finest 
and one of the country’s most attractive suburban locations. 


Ss 
Programe cen ERAL QQ ELECTRIC 
SECTION 


FEN’NSE s rem $ CoE PART MEN T 


A Department of the Defense Electronics Division 
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Urn f 2- Rel sw ich hae aon Mm hed, moti: 


BUSINESS OPPORTUNITIES EQUIPMENT - USED “or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request 
AN ADVERTISING INCH is meosured % inch vertically on one column, 
3 columns—30 inches—to a page PROPOSALS, $2.70 a line an insertion 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional In undispleyed ads. 


$2.70 « line, minimum 3 lines. To figure advance payment count 3 
average words as a line 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N.Y 











FOR SALE 


SPARE PARTS INVENTORY FOR SALE 


C-46 —DC-4—DC-6 C-46F AIRCRAFT 
AIRCRAFT Passenger and Cargo FOR SALE 


With or Without =: annie 
T-Category Kit Installed terior. ete TER 


PRATT & WHITNEY immediate Delivery erice _Proch B.80  pesterred) tote. 
R2800 CBI6/17 ENGINES | | Twe rvme WeER UME WC | a 


Burbank, Calif. see 5 yy BD 
P 





Deluxe executive in- 
also or oo ig atin 


‘ a 


THE FLYING TIGER LINE INC. P amseaion, Wena ‘ 


Call or Cable Whippar NJ 


‘ 


ave 
. hone TUcke 
Burbank, Calif. FRED BENNINGER 


Call or Cable Executive Vice President 
Doug Duly 
Tel: TRiangle 7-3411 Cable: Flytiger 


PBY SA. Twe amphibians converted for 


ev carg passenge ine. FS-3404, Avia 


Tel: TRiangle 7-3411 Cable: Flytiger 


Week 

















e ae eee ee ee 4 Grumman Matter. Custom interior——iong 


ange tank ollin Bendix Radio. FS i 


Excellent Domestic-U. S$. FAA Certified @ \viation Week 


Cc oO N Vv A | za Collins S18-3 OMNI Receiver complete with 


340/440 Racks—si075, Bendix Omnt Receiver Mis 


rvork omer ag ® r pi 
for airlines of converted Antenna 15Of 
to your specificotions OMNI Mag 
os on executive tack with 
hauled 
LEASING or FINANCING mcs ae lag oo 
evhauled 

Including Turbo-Prop Conversion Liberty St Ridgewood, 


CALL, WRITE OR WIRE 


WANTED 


twin engine aircratt 
OUR TERMS-CASH 


We are not brokers 


GRAUBART AVIATION, INC. 


Mohawk 4-6260 
PRUDENTIAL PLAZA CHICAGO, ILL 


Allison Turbe Prop engine $01-D13 available 
WILLIAM C. WOLD ASSOCIATES f ‘ ne mechanic training Familiariza 
551 Fifth Avenue, New York 17 tior quality control mulato mockup 
Mu 7-2050 — Cable: BiLiwOLD etc. Complete nose and main gear—boos 


stem pressurization saystem for 


Se eee eee ee ee ecommended Spares 


O'Keefe 0 Liberty St.. Ridgewood 





‘<Tam 











oman HILLER HELICOPTER 


1952 Beechcraft 0-185, Modernized UH12B with complete agri 


cultural spray equipment. Attractivel 
Serial No. A-847. Excellent Condition priced. si Prong ° sated 


Low time engines. Hydramatic Propetiors. 80 
gail. nose tank. windshield wipers, fire detectors EAST COAST AVIATION CORPORATION , 
in engine nacelles, and radio compartment. ARC Lexington 73, Massachusetts If there is anything you want 
210 transceiver. Collins 1713, T-2! transmitter. 
Dual ARC Omni, CO-! Course Director with slaved 
gyro, ARC 21A ADF. LF receiver, MB-3 Marker thet other readers con supply 
Beacon receiver, Wilcox 20 channel glide slope 
receiver, isolation Amplifier, Air Stair Door 5 ‘ 4° 
seat interior with rear bulkhead removed, F iber- C-47 $s FOR SALE DC 3 $s 
glass tail wheel doors Assorted Spare Parts ALSO 


included. 
Price $42,000.00—Contoct R. F. Hinds REPAIR OVERHAUL MODIFICATION 


THE CHEMSTRAND CORPORATION VOLITAN AVIATION 


INC. 
Decatur, Alabama Elgin 3-7554 12820 Pierce St. phon, eu-s-1203"um™ Cauit 








OR ... something you don’t want— 


thet other readers con use— 























OXYGEN EQUIPMENT DON’T FORGET Advertise it in the 
SALES & SERVICE the box number when answering adver- SEARCHLIGHT SECTION 


REGULATORS — MASKS — VALVES 

PORTABLES & CYLINDERS tisementsa. It ie the only way we can 
FIXED: INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 


Bt 


identify the advertiser to whom you are 























AVIATION WEEK, January 11, 1960 





ADVERTISERS IN THIS [ISSUE 


AVIATION WEEK, JANUARY 11, 1960 


AIR FRANCE 

AIRBORNE ACCESSORIES CORP.... 

AIRCRAFT RADIO CORP 

AIR & SPACE SHOW, INC. 

AMERICAN AIRLINES, INC 

ACF INDUSTRIES, INC., AVION DIV 

AMERICAN CHAIN & CABLE CO 

AMERICAN ELECTRONICS, INC. 

AMERICAN-STANDAARD, MILITARY PRODUCTS 
Div . 62-63 


AVIATION WEEK 136-137 
AVION DIVISION ACF INDS 54 
AVNET CORP 64 


BEKEY DIV... GENISCO, INC 113 
BENDIX PACIFIC DIVISION, BENDIX-AVIATION 
CORP 46 
BENDIX RED BANK DIVISION, BENDIX. AVIA 
TION COR 
BOEING AIRPLANE CO., WICHITA Div 
BRUSH INSTRUMENTS, Div. OF CLEVITE 
core 


CANNON ELECTRIC CO 
CESENA AIRCRAFT CO 


COLUMBUS DIVISION, OF NORTH AMERICAN 
AVIATION ( 


COLVIN LABORATORIES, INC 

CONVAIR DIV. GEN. DYNAMICS CORP 2nd Cover 
CONTAIR ASTRONAUTICS ENGINEERING 141, 149 
CRAIG SYSTEMS. INC 3 


DOUGLAS AIRCRAFT CO., INC 


EASTERN INDUSTRIES, INC 


THOM. A. EDISON, INSTRUMENTS Div 
McGRAW.EDISON 


ELASTIC STOP NUT CORP 
ELECTRO INSTRUMENTS, INC 
ELECTRONIC COMMUNICATIONS, INC 


FLIGHT REFUELING INC 


GARLOCK PACKING CO., THE 
GARRETT CoRnP 

GENERAL ELECTRIC CO 
GENERAL PRECISION LAB., 
8. F. GOODRICH CO 


HALOID KEROX, INC 102 
HAYNES STELLITE CO.. DIV. UNION CARBIDE... 24 
HERCULES POWDER CO 110 
HUGHES AIRCRAFT CO 

HYCON MFG. CO 

HYDRAULIC RESEARCH & MFG. CO 


JANITROL AIRCRAFT DIV. MIDLAND-ROSS 
core ; 


KELSEY HAYES CO 
KENNEDY 4 CO.. 0.8 
KIDDE & CO., INC.. WALTER 
KINETICS CORP 


LAMINATED SHIM CO 13 
LINK AVIATION, INC 16 
LITTON INDUSTRIES. ELECTRON TUBE DiV..... 66 
LOCKHEEOD MISSILES & SPACE Div 108.109 
LONG-LOK CORP ° bd 


MARION INSTRUMENT DIV... MINNEAPOLIS- 
HONEYWELL REGULATOR CO. oe 


MARKEL & SONS, FRANK L . 103 
McDONNELL AIRCRAFT CORP ee 116-117 
McoGRAW-HILL BOOK COMPANY, THE....... 133 
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MICRO PRECISION Div 


MICRO SWITCH DIV., MINN.-HONEYWELL 
REGULATOR CO Sceveesveree 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
BOSTON Div 

NEW DEPARTURE DIV.. GENERAL MOTORS 
cCoRP 

NORTHROP CORP 

PACKARD BELL ELECTRONICS CORP 

PHILCO CORP.. GOVERNMENT & INDUSTRIA 
Div 

PIPER AIRCRAFT CORP 

PRECISION INSTRUMENT CO 

RADIO CORP. OF AMERICA 

RAYBESTOS-MANHATTAN, INC., PLASTIC POTS 
Div 

RAYTHEON CO.. GOVERNMENT EQUIPMENT 
Div 

RESISTOFLEX CORP IRD 


ROHR AIRCRAFT CORP 


SANBORN CO 

SERVICE STEEL. DIV. VAN PELT CORP 
SOUTHWESTERN INDUSTRIAL ELECTRONICS 
SPERRY GYROSCOPE CO 

STANDARD PRESSED STEEL COMPANY 
STILLMAN RUBBER COMPANY 
STROMBERG-CARLSON-SAN DIEGO 


THOMPSON-RAMO-WOOLDRIDGE CORP 


UNITED AIRCRAFT CORP., RESEARCH LAB 
Div 


U.3.A.C. TRANSPORT. INC 
US. GRAPHITE CO 


VICKERS, INC.. DIV. SPERRY RAND 


WESTERN GEAR CORP 
WYMAN GORDON CO 


CLASSIFIED ADVERTISING 
F. J. Eberte, Business Mer 


EMPLOYMENT OPPORTUNITIES 


EQUIPMENT 
(Used or Surplus New 
For Sale 


ADVERTISERS INDEX 


Chemstrand Cerpeoration 


Chryster Corporation, Missile Division 


East Coast Aviation Corp 


Experiment, itncorp 
Flying Tiger Line, tne 


General Electric-D. &. D 
Graubert Aviation Inc 


Minneapolis- Honeywell, Reg. Co.. Aero Divisior 
Norden Laboratories 

Republic Aviation 

Systems Development Corp 

United Aircraft Corp.. Hamilton Standard Div 
Volitan Aviation Inc 

Wold, William C. Assoc 


Zep Aero 





ELECTRONIC 
FIELD TEST 
ENGINEERS 


Versatile, practical-minded 
engineers with a record of 
accomplishment in the 
missile, aircraft or related 
fields will now qualify for a 
field test position at Con- 
vair-Astronautics — cre- 
ators and testers of the 
mighty ATLAS ICBM. Po- 
sitions must be filled 
immediately at various lo- 
cations, from Cape Ca- 
naveral, Florida to Van- 
denberg AFB near Santa 
Maria, California. Field test 
operations are in two ma- 
jor groups: ACTIVATION— 
coordination of construc- 
tion and the integration of 
support systems with facil- 
ities; and OPERATIONS— 
the preparation, checkout 
and launching of the mis- 
sile itself. Specific require- 
ments are in R. F. com- 
munications, instrumenta- 
tion, missile control and 
guidance systems. 

Write now to Mr. T. W. 
Wills, Engineering Person- 
nel Administrator, Depart- 
ment 130-90 


CONVAIR 
ASTRONAUTICS 
Convair Division of 
GENERAL 
DYNAMICS 


564) Kearny Villa Road, 
San Diego, California 





LET ?2E9 


“. aa 9 fviation Week welcomes the opiinons . s 
Small C1 umb of its readers on the issues raised in the Job Sul V ey 


magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
320 W. 42nd St., New York 36,N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 





not print anonymous letters, but names 
of writers will be withheld on request. 


National Complacency 


it it 


+) 


Seacat 


Cuarzies H. Stroy 
MABS-16, MAG-I¢ 
San Fran 


Soviet Competition 

Ordinarily I find your editorial 
ing and well-reasoned Y 
founds me however! I ious ' ' a nn e 
AW No D. J ! be qu riginal rah 1 oi i urplane 
purports to mull overt é T hydrocraf Brian Powrr-WatTers 


Airline ¢ iptain 
Bayside, N. Y. 


Disarmament” 


more realistic questior 


sarmatnic 
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AAA es 
Four reasons == 





equipped with 


Fluoroflex-T hose assemblies 
fly better 


Fluoroflex-T hose — a superior hose made from 
Army helicopters to fly better for four reasons 
Fluoroflex-T has unlimited life, eliminates 


helps U.S. 
‘conomy — non-aging 


“outdated” hose. (2) Highest 
Performance — Fluoroflex-T is lightweight, nor minating and handles all 
liquids from —65° F to +450° F. F luoroflex-T 


ved by more than five 
1) Simplified Logistics — 


} 


i 


3) 100% Re 
assemblies with tamper-proof swaged fitting 


= 


years in service on civil and military aircraft 
experienced factory personnel, assembling by 
distribution facilities in the U 


~~ 


222 Y 


number, and multiple 
. S. and licens 


verseas, assure prompt 
supplies with a minimum of inventory. 


2») 


For Fluoroflex-T (Teflon) hose data write Dept. 424, RESISTOFLEX 
CORPORATION, Roseland, N. J. or our plants in 


heim, Calif.; and Dallas, Tex. 


S ONS 2 


F 


*Fiuorofier ts a Me trademark 7. *Teflo 


>») 


nis DuPont'st uorocarbon resin 


ie Oe . “ 
SSS) 


222) 


| Originators of high temperature fluorocarbon hose assemblies. 
istofl 
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UNIVERSITY MICROFILM 1 
STEVENS RICE G3 


atone  _—_-Oflly SNA” offers 
all three locking devices... 


FOR COMPLETE COVERAGE 
OF AIRCRAFT AND MISSILE 
FASTENER REQUIREMENTS 


The Red Nylon Locking Coilar for maximum 
performance under severest conditions of 
vibration, impact, re-use... to 250° F. 


The Offset Locking Oval for thin- 
walled, lightweight, miniaturized 
fasteners ... 550° F. and 900° F. 


The type Z Long Locking Beam, standard of 
the engine industry for high performance 
at very high temperatures .. . to 1300° F. 


Fit the fastener to the application from the 
only complete line of self-locking fasteners 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


It takes more than one locking device to cover the 
specialized requirements of the aircraft and missile Dept. S28A-125 Elastic Stop Nut Corporation of Americe 
industries. One of the three devices offered by 2330 Vauxhall Road, Union, New Jersey 


ESNA... and only ESNA ... is sure to have the Please send me the following free fastening information 
[] Visual index: A complete picto ] Here is a drawing of our prod 


z Ps “t= i rial representation of all stand uct. Whot self-locking fastener 
That’s half of ESNA’s story. The other . . . and ord Gastie Sep Mite would you suggest? 


equally important half . . . is the tremendous variety 


required qualities for each specific application. 


of special shapes and sizes available with each lock- Nome Title 


ing device. Whatever your fastening requirements, , — Firm 
there’s an Elastic Stop nut designed to do the job. 
aS : . Street 
Mail in the coupon for design information on the 


full line .. . or recommendations for your particular 
fastening requirements. 
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